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MODULATORS OF MOLECULES WITH PHOSPHOTYROSINE 
RECOGNITION UNITS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to novel organic compounds, to methods for their preparation, 
to compositions containing them, to their use for treatment of human and animal disorders, to 
their use for purification of proteins or glycoproteins, ana to their use in diagnosis. The 
invention relates to modulation of the activity of molecules with phospho-tyrosine recognition 
units, including protein tyrosine phosphatases (PTPases) and proteins with Src-hornology-2 
domains, in in vitro systems, micro-organisms, eukaryotic cells, whole animals and human 
beings. 

Background of the invention 

Phosphorylation of proteins is a fundamental mechanism for regulation of many cellular 
processes. Although protein phosphorylation at serine and threonine residues is 
quantitatively dominating in eukaryotic cells, reversible tyrosine phosphorylation seems to 
play a pivotal role in regulation of cell growth and differentiation as well as in neoplastic 
transformation (Hunter, Cell 80. 225-235 (1995); Schlessinger and Ullrich. Neuron 9: 383- 
391 (1992); Cantley et at.. Cell 64: 281-302 (1991); Ullrich and Schlessinger, Cell 61 :203- 
212 (1990); Hunter. Curr. Opin. Cell. Biol. 1: 1168-1181 (1989)); Hunter and Cooper. Annu. 
Rev. Biochem. 54: 897-930 (1985)). 

The regulation of protein tyrosine phosphorylation in vivo is mediated by the opposing 
actions of protein tyrosine kinases (PTKs) and protein tyrosine phosphatases (PTPases). 
The level of protein tyrosine phosphorylation of cellular proteins is determined by the 
balanced activities of PTKs and PTPase (Hunter, 1995, supra). 
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PTPases - an overview 



The protein phosphatases are composed of at least two separate and distinct families 
(Hunter. T.. Cell 58: 1013-1016 (1989)) the protein serine/threonine phosphatases and the 



PTPases. 



The PTPases are a family of enzymes that can be classified into two groups: a) intraceflular 
ornontransmembrane PTPases and b) receptor-type or transmembrane PTPases. 

Intracellular PTPases: All known intrace.lu.ar type PTPases contain a single conserved 
catalytic phosphatase domain consisting of 220-240 amino acid residues. The regions 
outside the PTPase domains are believed to play important ro.es in localizing the intraocular 
PTPases subcellular^ (Mauro. L.J. and Dixon. J.E. T,BS 19: 151-155 (1994)) The first 
intracellular PTPase to be purified and characterized was PTP1B which was isolated from 
human p.acenta (Tonks eta,., J. Biol. Cnem. 263: 6722-6730 (1988)). Shortly after. PTP1B 
was cloned (Charbonneau et a/.. Proc. Natl. Acad. Sci USA 86: 5252-5256 (1 989)- Chemoff 
eta,., Proc. Nat,. Acad. Sci. USA 87: 2735-2789 (1989)). Other examples of intracellular 
PTPases include (1) T-cell PTPase (Coo. et a/. Proc. Nat,. Acad. Sci. USA 8C 5257-5261 

(1989) ), (2) rat brein PTPase (Guan era/., Proc. Natl. Acad. Sci. USA 67:1501-1502 

(1990) ). (3) neuronal phosphatase STEP (Lombroso eta,., Proc. Natl. Acad. Sci. USA 88: 
7242-7246 (1991)). (4) ezrin-domain containing PTPases: PTPMEG1 (Guer a, Proc Natl 
Acad. Sci. USA 88: 5867-57871 (1991)). PTPH1 Yang and Tonks. Proc. Nat,. Acad Sci 
USA 88: 5949-5953 (1991). PTPD1 and PTPD2 (Mailer eta,.. Proc. Nat,. Acad. So. USA 9V 
7477-7481 (1994)). FAP-1/BAS (Sato et a/.. Science 268: 41 1-415 (1995); Banville et a, J. 
Bio,. Chem. 269: 22320-22327 (1994); Maekawa eta,., FEB S Letters 337: 200-206 (1994)). 
and SH2 domain containing PTPases: PTP1 C/SH-PTP1 (Plutzky et a,., Proc. Natl. Acad. 
Sci. USA 89: 1123-1127 (1992); Shenefa/.. Nature Lond. 352: 736-739 (1991)) and 
PTP1D/Sy P /SH-PTP2 (Voge. eta,., Science 259: 1611-1614 (1993); Feng eta,.. Science 
259: 1607-161 1 (1993); Bastein et a/., Biochem. Biophys. Res. Comm. 196- 124-133 
(1993)). 
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Low molecular weight phosphotyrosine-protein phosphatase (LMVV-PTPase) shows very 
littJe sequence identity to the intracellular PTPases described above. However, this enzyme 
belongs to the PTPase family due to the following characteristics: (i) it possesses the 
PTPase active site motif: Cys-Xxx-Xxx-Xxx-Xxx-Xxx-Arg (Cirri et a/.. Eur. J. Biochem. 214: 
647-657 (1993)): (ii) this Cys residue forms a phospho-intermediate during the catalytic 
reaction similar to the situation with 'classical' PTPases (Cirri et a/., supra; Chiarugi et a/.. 
FEBS Lett. 310: 9-12 (1992)); (iii) the overall folding of the molecule shows a surprising 
degree of similarity to that of PTP1B and Yersinia PTP (Su et at.. Nature 370: 575-578 
(1994)). 

Receptor-type PTPases consist of a) a putative ligand-binding extracellular domain. ; b) a 
transmembrane segment, and c) an intracellular catalytic region. The structures and sizes of 
the putative ligand-binding extracellular domains of receptpr-type PTPasesare quite 
divergent In contrast, the intracellular catalytic regions of receptor-type PTPases are very 
homologous to each other and to the intracellular PTPases. Most receptor-type PTPases 
have two tandemly duplicated catalytic PTPase domains. 

The first receptor-type PTPases to be identified were (1) CD45/LCA (Ralph. S.J., EMBO J. 6: 
1251-1257 (1987)) and (2) LAR (Streuli et al., J. Exp. Med. 168: 1523-1530 (1988)) that 
were recognized to belong to this dass of enzymes based on homology to PTP1B 
(Charbonneau et al., Proc. Natl. Acad. So. USA 86: 5252-5256 (1989)). CD45 is a family of 
high molecular weight glycoproteins and is one of the most abundant leukocyte cell surface 
glycoproteins and appears to be exclusively expressed upon cells of the hematopoietic 
system (Trowbridge and Thomas, Ann. Rev Immunol. 12. 85-1 16 (1994)). 

The identification of CD45 and LAR as members of the PTPase family was quickly followed 
by identification and doning of several different members of the receptor-type PTPase 
group. Thus. 5 different PTPases. (3) PTPa, (4) PTPp, (5) PTPS, (6) PTPe, and (7) PTP^, 
were identified in one early study (Krueger ef al., EMBO J. 9: 3241-3252 (1990)). Other 
examples of receptor-type PTPases Indude (8) PTPy (Bamea et al., Mol. Cell. Biol. 13: 
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1497-1506 (1995)) which. like PTP<; (Krueger and Sato. Proc. NaU. Acad Sci USA 8* 
7417-7421 (1992)) contains a carbonic anhydrase-,ike domain in the extracellular region (9) 
PTPu (Gebbink era/.. FEBS Letter, 290. 123-130 (1991). (10) PTP K (Jiang e , a/ ., Mol Ce „ 
Bio,. 13: 2942-2951 (1993)). Based on structural differences the receptor-type PTPases may 
be dass-fied into subtypes (Fischer et a/.. Science 253: 401-406 (1991)): (!) CD45- (I.) IAR 
PTP5. (11) PTPa ; (l„) PTPp. (12) SAP-1 (Matozaki eta,.. J. Bio,. Chem. 269- 2075-2081 " 
(1994)). (13 ) PTP-U2/GLEPP1 (Seimiya e , a /.. Oncogene 10: 1731-1738 (1995); (Thomas et 

J. fir* Chem. 269: 19953-19962 (1994)). and (14) DEP-1; (IV) PTPa_PTP E All 
receptor-type PTPases except Type IV contain two PTPase domains. Nov"e, PTPases are 
cont.nously identified, and it is antidpated that more than 500 different species win be found 
■n the human genome, i.e. close to the predicted size of the protein tyrosine kinase 
superfam.ly (Hanks and Hunter. FASEBJ. 9: 576-596 (1995)). 

PTPases are the bio.ogical counterparts to protein tyrosine kinases (PTKs). Therefore one 
■mportant function of PTPases is to control, down-regulate, the activity of PTKs, However a 
more complex picture of the function of PTPases now emerges. Several studies have shown 
that some PTPases may actually act as positive mediators of cellular signalling As an " 
exam P ,e. the SH2 domain-containing PTP1D seems to act as a positive mediator in insulir, 
stmulated Ras activation (Noguchi et a/.. Mo,. Ce,V. Bio,. 14: 6674-6682 (1 994)) and of 
growth factor-induced mitogenic signal transduction (Xiao et a/.. J. Biol. Chem. 269 21244- 
21248 (1994)). whereas the homologous PTP1C seems to act as a negative regulator of 
growth factor-stimulated proliferation (Bignon and Siminovitch. CtnJmmunoL Immunopatho, 
73: 168-179 (1994)). Another example of PTPases as posi,ve regu,ators has been provided 
by stud,es designed to define the activation of me Src-fami.y of tyrosine kinases. In particular 
several Ines of evidence indicate that CD45 is positively regulating the activation of 
hematopoietic cells, possibly through dephosphorylation of the C-terminal tyrosine of Fyn 
and Lck (Chan etai. Ar.nu. Rev. Immunol. 12. 555-592 (1994)). 

Dual specificity protein tyrosine phosphatases (dsPTPases) define a subclass within the 
PTPases family that can hydrolyze phosphate from phosphortyrosine as well as from 
phosphor-serine/threonine. dsPTPases contain the signature sequence of PTPases: His- 
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Cys-Xxx-Xxx-Gly-Xxx-Xxx-Arg. At least three dsPTPases have been shown to 
dephosphorylate and inactivate extracellular signal-regulated kinase (ERKs)/mitogen- 
acfvated protein kinase (MAPK): MAPK phosphatase (CL100. 3CH134) (Charles era/ 
Proc. Natl. Acad. Sci. USA 90: 5292-5296 (1993)); PAC-1 (Ward et a,.. Nature 367: 651-654 
(1994)); rVH6 (Mourey et al., J, Biol. Chem. 271: 3795-3802 (1996)). Transcription of 
dsPTPases are induced by different stimuli, e.g. oxidative stress or heat shock (Ishibashi ef 
al.. J. B.ol. Chem. 269: 29897-29902 (1994); Keyse and Emslie. Nature 359: 644-647 
(1992)). Further, they may be involved in regulation of the cell cycle: cdc25 (Millar and 
Russeli. Cell 68: 407-410 (1992)); KAP (Hannon et a/.. Proc. Nati. Acad. Sci. USA 91: 1731- 
1735 (1994)). Interestingly, tyrosine dephosphorylation of cdc2 by a dual specific 
phosphatase. cdc25. is required for induction of mitosis in yeast (review by Walton and 
Dixon. Annu. Rev. Biochem. 62. 101-120 (1993)). 

PT Pase specifidty 

Severa. studies have addressed the question of PTPase specifidty using synthetic peptides 
and provded important insight with respect to primary structural sequence requirements for 
substrate recognition (Ramachandran etal.. Biochemistry 3V. 4232-4238 (1992)- Cho H et 
a/.. Biochemistry 31: 133-138 (1992); Zhang. Z,Y. ef a/.. Proc. Natl. Acad. Sci. USA 90: 
4446^450 (1993); Zhang. Z.-Y. etal., Biochemistry 33: 2285-2290 (1994)). However, an 
obvious limitation of this approach is the lack of defined three-dimensional structure of the 
peptide analogs. Likewise, the PTPases utilized for these analyses are removed from their 
natural environment Since at least part of the PTPase spedficity seems to be conveyed by a 
defined subcellular localization (Mauro and Dixon. TIBS 19: 151-155 (1994)). it is essential 
that such studies are complemented with measurements of PTPase activity towards cellular 
substrates in intact cells. 

Phosphotyrosine recogn ition in sional transduction 

Hormones, growth factors, cytokines, antigens, extracellular matrix components as well as 
molecules positioned at the cell surface induce signal transduction by binding to specific cell 
surface structures or receptors on target cells (reviewed in Pawson. Nature 373: 573-580 
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(1995)). The resulting cellular signal is often mediated through a series of phosphorylation 
and dephosphorylation reactions on tyrosine residues of signalling molecules. To allow 
efficient and selective signalling, several recognition units for phosphotyrosine (pTyr) have 
developed during evolution: a) PTPases; b) Src-homology-2 (SH2) domains; c) pTyr-binding 
(PTB) domains: As described above, the recognition of pTyr by PTPases leads to 
dephosphorylation with concommitant dissociation from the molecular target. 
Dephosphorylation may either lead to upregulation or deregulation of the signal. In 
contrast. SH2 domains and PTB domains primarily act as docking molecules with little or no 
catalytic activity. In other words, tyrosine phosphorated proteins have the capacity to bind 
other proteins containing SH2 domains or PTB domains thereby controlling the subcellular 
location of signalling molecules. There appears to be a significant degree of selectivity in 
SH2 domain recognition of pTyr and their surroundings. Thus. SH2 domains from the Src 
k,nase family bind the peptide P Tyr-Glu-Glu-lle in a relatively selective manner, whereas the 
PTPD1 seems to recognize at least five, primarily hydrophobic residues C-terminal to the 
PTyr (Pawson. supra). Certain PTPase domains, in particular the C-terminal domain of some 
receptor-type PTPases. seem to have little or no catalytic activity: It may be hypothesized 
that these domains have a function as pTyr recognition units similar to SH2 domains and 
PTB domains. Inhibition of signal transduction processes could, in principle, be achieved by 
using non-hydrolyzable pTyr-containing peptides with preferential affinity for specific 
PTPases. SH2 domains or PTB domains. However, due to the lack of efficient bioavailability, 
of peptides there is a need for development of either peptidomimetics or novel small 
molecules with preferential binding to pTyr recognition units of specific cellular targets. Such 
selective compounds can either initiate, increase or decrease defined signal transduction 
processes. 



PTPases: Inhibitors 



In an early study, vanadate was found to inhibit protein-tyrosine phosphatases in mammalian 
cells with a concomitant increase in the level of phosphotyrosine in cellular proteins leading 
to transformation (Klariund. Cell 41: 707-717(1985)). Vanadium-based phosphatase 
inhibitors are relatively unspecific. Therefore, to assess the importance of specific structures 
on PTPase activity more selective inhibitors are needed. One possibility for obtaining 
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se,ec,„,e PTPase .nhibitors „o u ,d be trough design 0( dlffaren , 
peroxovanadiunvbased compounds (Posner el a ,. ffio , Cfiem ^ 
Another avenue taxen by several investors has been ,„ incorporate nonhydroivzabie 
<yros,ne phosphate anaicgs i„,o spec* peptide substrates: „, phosphonomethy, 
phen* a ,a„ine (Zhang e,a, 22 e^ 2 g 0 (,994ft (2, d^orophosphon. 

rKrerr s ,,aia * eBurt<e ' a '- s/nm ^ ,,: "'^i*™™"*™--**™*. 
r T'.T"" 1 Biophys r " cmn 209 au - s22 (, " 5 » ™ «* 

L J\T ^ ^ ^™™ ( ,99S,; Cao era, Bioorganrc Med. 

2^7, 9^ °" 5),; <Lbte J «* «=»- ^ «»■ 

2300, ^ A surprising degree ol selecli ^ „ ^ 

~n, ,n,„ 3 phosphonodiHuoromethy, phenyiatanine as a subsfctute , or .yrosine (Chen el, 
tatam e/o P ^ Re , Com™. 2)6: 976.98, (,995ft important in.on.aUon has runher' 
been ob,a,ned v* synthetic peptides con,a in ,n 9 suifotyrosy, residues A synthetic peptide 

aos as a PTPase inhibitor ft*. « a, ,994. supra) . More important this pep M e when 
agged with steanc acid can penetrate cetts. and stimutate „ aCon * insutin ( Lio«a e, « 

1994, supra). 



PTPases: the insulin re cep tor siqnallinn p a,h waY M;,K^,. 

insuiin is an important regu.ator of different metabo,ic processes and p.ays a key ro,e in the 
contro, of b,ood glucose. Defects related to its synthesis or signaling .ead to diabetes 
mellrtus. Binding of insulin to its receptor causes rapid (^phosphorylation of severa. 
tyros-ne residues in the intraceHu.ar part of the p-subunit_ Three dose,y positioned tyrosine 
resrdues (the tyrosine-1 150 domain) must aH be p.osphorylated to obtain full activity of the 
-su„n recptor tyrosine kinase (IRTK) which transmits the signa. further downstream by 
tyros.ne phosphorylation of other ce..u,ar substrates, including insulin receptor substrate-1 
ORS-1) (Wl.den et a,.. J. Bio , CMem. 257: 16660-16668 (1992,; Myersand White. Diabetes 
42: 643-650 (1993); Lee and Pilch. Am. J. Physioi 266: C31 ^ 334 (igg4) . ^ ^ g/ J 
B.o/. Chem. 263: 2969-2980 (1988)). The structural basis for the function of the tyrosine 
tnplet has been provided by recent X-ray olographic studies of IRTK that showed 
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(1993)) a nd interaction with GRB-2 !d ^! ^ erl0 9ef a/.. EMBOJ. 12; 3789-3798 
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PTPases somatostatin 
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TPase actrrty ,„ hor mone produd „ g ^ ^ ^ 

PTPases trif. imm„ n > ^ Y "°" "aulnimm„ n i^ , 

Several studies suggest ma, me receptor-type PTPase rru* , 
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cascade. These studies are review in: Weiss A.. Gene,. 25. 487-510 (19 s," 
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Chan et a/.. Annu. Rev. Immunol 12 555-592 mqchv t« -k ^ 

/mm„„n/ ,o QC " ^ Trowbnd 9e and Thomas. /»nnu. Rev 

Immunol. 12: 85-1 16 (1994). 



' ~" ^ 8a 895M963 <,989,) "~ — " *«— *" « *e 

129^,300 (,996),. The p56»-CD45 in,era«,on seems t o be media,ed * a 
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P**» a,.. Eur. J. a 235-239 „ 992„. Likev.se. ,ha hema t opoie,ic ce» specific 
PTP c seems ,o ad as a negate reguta.or and p,a, an essen.a, ro,e in immune ce» 
development in accordance v* me above-men<ioned importan, funoion or CD45 HePTP 
and PTP 1C . seieceve PTPase inhibitors may be anracdve drug cand.Ja.es bofh as 
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Leder. J. Biol. Ctem. 270:261,6.26122 ,199Sn p 
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S'Snificant increase in tyrosine Dhn« n K , Pervanadate leads to 

, ^^tl™^^ ~ « a 99 re 9ata ( Pu m i 9 ,ia e,a, 

ElPases^ 



P-genitorceiis.respecSveiy His,™ " °" aM "^"^ <=' — "as 

a^e^a.. , 2 ^ * ^ ° ,b °-'— °nin huni an s (GnJ ber e, a,.. *e ra , 

Proton ^s.nucnde.^na^ 

-"ease spina, bone density in ^, 1 ' ^ *~ ^" - 

osteoporotics by Hasina osteobias, p ro ,i ( e rafon (Lau e , 
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Consist, >»a Wsob , eiva( . 

5 —-«-«-«»». bou„ dPTPase J v " 87)) - ' n,ereS,i "*. «w3s re ce„ 0y(oundlhal 
-.ec W as Mk ec e ,n i n eUMR106 ^7- S --3e< )flramalica „ y>vhentfie 

"volvanen, „, PTPases ' "^a. The co mpto nalure 0( ^ 

an« pe„ anadate w ~ ~ " ■» -XM. ce„ ,ine 

UMR106 

vanadate was ab , e , Q J^T^" " 9m * On,y 

P-sp ha .3e aMv%( ^;^^-« r 3 maasuredbyce „ a , kaljna 
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^ abSen ' '° bactena The genus Yertnia comprises 3 so 

**** Plague). y. PS eu d o turb ^ ulosis Zy n * ^ ( " W * te ^ 

mesenteric lymphadenitis) f . ^ * ente ^ca (causing enteritis and 

'""her point ,o PTPa se inhibitors as a nM 7'^"" and Actons, and ,hey 

diseases. ^ ' ""^ puM » "*«men t principle of infectous 



The inventors have .derailied a novel class „r , 

~ modular. In one a^TaT ^ ■"**» P **~. 

~s ( ne f e„ fofgene ™r 3en,inVentare ' ateS '°"- 



(Lfc— Ar,— r,-^ 



(I) 

wherein 

( L >". n.Ar, R, and A are defined as below 



aiI ^^DESCRlP Il ONOF^ 



INVENTION 



The Present invention relates to 



novel organs compounds thereof of formula (I 



(I) 
wherein 



COQ( e \ 
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aralkyl optionally 

substituted' ^~ ' ^ °P' l0na "y substituted, 

aralkyl optionally subsHtuted^T-COZ ^Tz^ ^ ^'k^' ^ ° Pti ° na,,y subs ^ed. 
aralkyl optionally substituted; ' " S C, " a,kyl - aryl Anally substituted. 

V, and Yj are independently a chemica, bond. -a. -S- or -NR, 

cptonany surged; ^ ^ ° Pfona "' »*>*>**>. **** 

C^aM. a* opfonally subsWule *S!: re ' * ^ - Mrooen. 

: — — - 

-ereinZ^OH ^ ^ =m,nc-C,.a,M. -COZ. 

° " — A. R. and R„ independent are hydrogen. C,. 



Ml- 
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V; ""M *"H v/ * // v 



V >• - T '- 

C^aiky. optional.y substituted by pheny, or benzy, optionai.y substituted; 
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Rie. and R 19 independent are hydroeen. C-afcy,. pneny ,. ^ 
R». S h y d ro9 en.< ) H.C,, a , k ox y ..SH.C,,.a 1 Mn i oX,^car5on yto x y . CO R SO R 
R„. R H . and R„ are -OR«. C „a lkyl . . nr , <Rb , Wnalogen 

R* is hydrogen. C^alkyl. trihaJogenomethyl; 
nn is 1 or 2, 

and Ar, is aryl or heteroaryl; 

0 

or a pharmaceutical^ acceptable salt thereof. 

^ 1^ : y phenyi ~ en * «** **** i 

(2 „ ? Uin °' yl - 7 - i5 ° qUin< ""' ^-Mfurany, 

dZ ^■^^be^oWurany,,. ^inydrc-benzoWurany,, 3. 

d,hydro- t ,enzo(blf ura ny 1 ).6-, 2 .3^ ihy dr^e n2 „ lt)Jfurany , ) 1,) ^ (2> 
7.(2>d,hyd^ b en,„tb]fu ra n y „. benzoMhiopbenyi (^o^iopheny, 
3-benzo t b !1 hiopheny 1 .4-ben 2 o!b] 1 h i op„eny 1 ,5.benzo(b itt ,io p hen y , 

W-^Mhhp,^ 7-benzoMMopbenyO. 2.^ i hydrc-ben,o(b, l hiopheny 1 , 2 -(2 Mhydrc- 
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; >-(2.3-dihydro-ben2o[b]th'o h 

b^rtazdy, d-benan,,,^, j ' „ ^ ^"""M MKtaoM 
^ *■ 2 "enzo,h,azo, yl . .-ba^iazolyl. 

* *?' "' d,ben2 ' b '''^P-(io.„. Ilihyaro . 5H . 

-ope„ ¥ . twtpenty) JL,^!TT ,e * bu *'- 
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auae saturated alrcydc hydrocartwn residues havina 3 lo r . 
cydopropy,. cycobu^,. ^ ^ '° 6 «*« atoms sue, as 

propoxy. butoxy isobutow k . methoxy. ethoxy. propoxy. iso- 

3 " Pha,,C «*« hew. saturated aliphatic 

ucn as acetic aad. propioruc acid, butyric add. 
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Wpropy, sna ,. phe ■ 

15 

The heteroaryl residue is a 5- or ^ „ 

i 

-- atog e„ res , aueindude „ uon . n ^ |orinebrommeaM ^ 
The term "optionally substitute- mo 

™~*ca* am ^^^ 

6 ^ ~ch as methoxyca^onv, t„ C,<r *° X >' cart >°"* C-9. ones having 2 ,o 
y lo4ca rt>on at oms S uchasmethylthio. 
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ethyfthio. propyfthio >and i SO p 1 - opyIthio) c . 

'-^^trrr:-^-*'— ----- 

examp Ie . thus: °' tau ^ensation is 9 i ven by * e fotowwfng 



ammoniu n salts. tS ° r * °Ptonally alkylated - 

Pha^aceuica,,, accept -„11 ' * <* 
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f o"ows: GS An exe ™P'ary general procedure is as 



Method A: 



By a»ov»ino a compound of foorula (II) wherein ,n A o 
• »« -* an a* de ol , om , u , a «- « n are as de,„ed above ,o 

•rielkylsily, SirR,,,, wherein R 1s is C aM r, ' 2395 °' 

The nit/ile derivatives ■ icon > 
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Y-W, Ar,-»,-s» 

(IV) 

IV) 



A, — VV,— Y 



*-W,— Ar,-R,-^„ 



(VI) 

(VII) 



By allowing a compound o( formula (IV) wherein A anrt w 

SH. and NHR 7 herein R 7 is as ^ a to o ~ " " ^ ^ X " ^ 
herein ^ wy b J^"^-^ M 

wherein A, and W, are as de*„ed ,L J ^ " ™ 
^■uene su lpho „ ate . mesy , ale 0f hyamxy *~* 3™P ~* - *a,ogen. 

W, an, Ar , are as denned a„ove. X OH SH a„ d N H R ZTt " ^ 
Thesereacons may b e cameo 

dimelhylformamide (DWF) tptrah e nt such as N-methyl pyrrolidone (NMP), 

a copper sal, e.g. (C uC, CuBr Cu^C o ** " *** °' 

-view see O Mi, unobu , ,1 " " ^ " ' «*» * 

^ ' U "° bU - S> "" ,, ' S ' S - ' < 19S '» - the presence of e g die,hy, 



<«->«— Ar t -X, 
(VIII) 
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X, 'S a suilable leaving group such ' '"■ a "° are « defined above and 

' CH -'" CH A are as defined above. 

r - S e., ( ^ phos ^^ 

°C to 150 °C for 1 ,o 60 hours. temperatures ranging from 50 



Method_C; 
Wo" - Ar, -CHO 

(XI) 



(X) 



By ailowing a compound of formula (X) wherein r > n h , 
bya„ow,-ng acompoundo , fomiu|aw 

-^rsr-^ 



^ ♦ OHO- A 

<*"> <».., 
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Method D : 



(L)»-Ar,-CF: 



COOR 



Hal 2) H 3 0' 



By allowing a compound of formula (XIV) wherein <n „ an n a 

Ha, is chloro or bromo and R is r In, , ' ^ 35 defined 3b ° Ve and 

yn es,s T.W. Greene and P.G.M. Wuts. ed. Second edition (1991). 

P r e rd r a,ases inv * ed in ~ ■"-*» *« ' 

pa^I "ZZZTT"* indU<le °' Kinase si „al,n g 

P or. th. IGF-I receptor and other members of the insulin receptor family the EGF 
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•«M>h mMu ,a S o„ of ,e 9u ,a,o,y PTPases e c Z Si9na " in9 
actvOyofPTPasesJ „" ™* °' *° ™>^«on o, 
Pos*ve, y regulate s lg „a, pa ^, ays 0<fU ' a,K,n * "» of PTPasas ma, 

signa. transduction pathways via bindinn n, , h emb °^ments include modulation of 

interactions. 

«"W*n«^ ^ aneaT T ra '' UenlOP60na,,y ' ft8Pham '~ 

.-^r^r-^r 
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e.g. proliferarive disorders <:..rh „ 

for treatment of osteoporosis. Pharmaceutical preparations 

«u id signal transduction molpn iioc ..„-♦►. ^ , 

increase its action c, ta , 9 e, fesues . ' , ' ' r ° m « 

Srow* homone rele r. " ~ ^ ^ " **"" ' - 

sterna- JLToTT^ hyPerc0nis ° fc - «* Cus^ngs 

catabolic responses after m -„ ^pendency; attenuation of protein 
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improvement in muscle strength, mobility, maintenance of skin thicKn 
y ciiuirna. aermal reasons, conjunctivitis. 

==r =::=r— ■ 

leases ,„ animals . Induding jmponani an . ma|s 

AlsoWuded in .bepresen, invent isaprocess for iso^on o, PTPases *a arr«y 
procedures well-known to those skilled in me an 

bound, .hereby de,ec*„ 9 ,ne presence o, n.asunno »e q uan % or certain r4 Pa se s 
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The invention further reia.es ,„ analysis and idemiKcation o, „ specific funaions o, certain 
PTPases by modulating Inei, activity by using compounds of the invention in cellule, assay 
systems or in whole animals. 



5 DEFINITIONS 



S.gnal transduction is a col.ective term used to define all ce.lu.ar processes that follow the 
activation of a given cel. or tissue. Examples of signal transduction, which are not intended to 
be ,n any way limiting to the scope of the invention claimed, are ceHular events that are 
) -nduced by polypeptide hormones and growth factors (e.g. insulin. insu.in-like growth factors , 
and II. growth hormone, epidermal growth factor, platelet-derived growth factor) cytokines 
(e.g. .nter-leukins). extracellular matrix components, and cell-cell interactions. 

Phosphotyrosine recognition units/tyrosine phosphate recognition units^pTyr recognition units 
are defined as areas or domains of proteins or glycoproteins that have affinity for molecules 
conta.n.ng phosphorated tyrosine residues (pTyr). Examples of pTyr recognition units 
wh,ch are not intended to be in any way limiting to the scope of the invention claimed, are: 
PTPases. SH2 domains and PTB domains. 

PTPases are defined as enzymes with the capacity to dephosphorylate pTyr-containing 
protons or glycoproteins. Examples of PTPases. which are not intended to be in any way 
toiubng to the scope of the invention claimed, are: -classical- PTPases (intracellular PTPases 
(e.g. PTP1B, TC-PTP. PTP1C. PTP1D, PTPD1. PTPD2) and receptor-type PTPases (e g 
PTPa. PTP E> PTPp. PTPy. CD45. PTP K . PTPu). dual specificty phosphatases (VH1. VHR 
cdc25). LMW-PTPases or acid phosphatases. 

Modulation of ce.. u .ar processes is defined as the capacity of compounds of the invention to 
1) either .ncrease or decrease ongoing, normal or abnormal, signal transduction. 2) initiate 
normal s.gnal transduction, and 3) initiate abnormal signal transduction. 
Modulation of pTyr-mediated signal transduction/modulation of the activity of molecules with 
PTyr recognition units is defjnedasttjewpac^^ 

or decrease the activity of proteins or glyc^p roteinsw^ pTyr recognition u nitsje.g. 
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PTPases. SH2 domains or PTB domains) or to 2) decrease or increase the asS nrj„tinn of a 
j^y-cc^ta^ with a protein or q iy i0 . pfote i n wth pTyrjecogniti on units either via 

a direct action on the pTyr recognition site or via an i ndirect mechanism. Examples of 
modulation of pTyr-mediated signal transduction/modulation of the activity of molecules with 
pTyr recognition units, which are not intended to be in any way limiting to the scope of the 
invention claimed, are: a) inhibition of PTPase activity leading to either increased or 
decreased signal transduction of ongoing cellular processes; b) inhibition of PTPase activity 
leading to initiation of normal or abnormal cellular activity; c) stimulation of PTPase activity 
leading to either increased or decreased signal transduction of ongoing cellular processes; d) 
stimulation of PTPase activity leading to initiation of normal or abnormal cellular activity; e) 
inhibition of binding of SH2 domains or PTB domains to proteins or glycoproteins with pTyr 
leading to increase or decrease of ongoing cellular processes; 0 inhibition of binding of SH2 
domains or PTB domains to proteins or glycoproteins with pTyr leading to initiation of normal 
or abnormal cellular activity. 

A subject is defined as any mammalian species, including humans. 
Pharmacological Compositions 

For the above indications the dosage will vary depending on the compound of formula (I) 
employed, on the mode of administration and on the therapy desired. However, in general, 
satisfactory results are obtained with a dosage of from about 0.5 mg to about 1000 mg. 
preferably from about 1 mg to about 500 mg of compounds of formula (I), conveniently given 
from 1 to 5 times daily, optionally in sustained release form. Usually, dosage forms suitable 
for oral administration comprise from about 0.5 mg to about 1000 mg. preferably from about 
1 mg to about 500 mg of the compounds of formula (I) admixed with a pharmaceutical carrier 
or diluent 

The compounds of formula (I) may be administered in a pharmaceutical^ acceptable acid 
addition salt form or where possible as a metal or a C^-alkylammonium salt. Such salt forms 
exhibit approximately the same order of activity as the free acid forms. 
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This .nvention also relates to pharmaceutical compositions comprising a compound of 
formula (I) or a pharmaceutical* acceptable salt thereof and. usually, such compositions also 
contain a pharmaceutical earner or effluent The compositions containing the compounds of 
this .nvention may be prepared by conventional techniques and appear in conventional 
forms, for example capsules, tablets, solutions or suspensions. 

The pharmaceutical earner employed may be a conventional solid or liquid earner. Examples 
of sol.d carriers are lactose, terra alba, sucrose, talc, gelatine, agar, pectin acacia 
magnesium stearate and stearic acid. Examples of liquid carriers are symp, peanut oil. olive 
oil and water. 

Similarly, the carrier or diluent may include any time delay materia, known to the art. such as 
glyceryl monostearate or glyceryl distearate. alone or mixed with a wax. 

If a solid carrier for oral administration is used, the preparation can be tabletted. piaced in a 
hard gelatine capsule in powder or pellet form or it can be in the form of a troche or lozenge. 
The amount of solid carrier will vary widely but will usually be from about 25 mg to about 1 g. 
If a liquid carrier is used, the preparation may be in the form of a syrup. emu!sion. soft gelatin 
capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension or 
solution. 

Generally, the compounds of this invention are dispensed in unit dosage form comprising 10- 
200 mg of active ingredient in or together with a pharmaceutical* acceptable carrier per unit 
dosage. 

The dosage of the compounds according to this invention is 1-500 mg/day. e.g. about 100 
mg per dose, when administered to patients, e.g. humans, as a drug. 

A typical tablet which may be prepared by conventional tabletting techniques contains 
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Core: 



5 



Active compound (as free compound 100 mg 
or salt thereof) 

Colloidal silicon dioxide (Areosil*) 
Cellulose, microcryst. (Avicel®) 
Modified cellulose gum (Ac-Di-Sol®) 
Magnesium stearate 



1.5 mg 
70 mg 
7.5 mg 



10 



Coating: 
HPMC 

*Mywacett* 9-40 T 



approx. 



approx. 



9 mg 
0.9 mg 



Acylated monoglyceride used as plasticiser for film coating. 

1 5 The route of administration may be any route which effectively transports the active 

compound to the appropriate or desired site of action, such as oral or parenteral e.g. rectal, 
transdermal, subcutaneous, intranasal, intramuscular, topical, intravenous, intraurethral, 
ophthalmic solution or an ointment, the oral route being preferred. 



EXAMPLES 

The process for preparing compounds of formula (I) and preparations containing them is 
further illustrated in the following examples, which, however, are not to be construed as 
25 limiting. 

Hereinafter, TLC is thin layer chromatography. CDCIj is deuterio chloroform and DMSO-ds is 
hexadeuterio dimethylsulfoxid. The structures of the compounds are confirmed by either 
elemental analysis or NMR. where peaks assigned to characteristic protons in the title 
30 compounds are presented where appropriate. 1 H NMR shifts (5h) are given in parts per 

million (ppm) down field from tetramethylsilane as internal reference standard. M.p. is melting 
point and is given in °C and is not corrected. Column chromatography was carried out using 



20 
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the technique described by W.C. Still et a/.. J. O/p. Chem. 43: 2923 (1978) on Merck silica 
gel 60 (Art 9385). HPLC analyses were performed using 5pm C18 4 x 250 mm column 
eluted with various mixtures of water and acetonitrile. flow = 1 ml/min. as described in the 
experimental section. 

Compounds used as starting material are either known compounds or compounds which cai 
readily be prepared by methods known per se. 



EXAMPLE 1 




5-Naphthalen-2-yl-3H-[1,3,4]oxadiazole-2-thione 



To a solution of 2-naphthyl carboxylic acid ethyl ester (2.0 g. 9.99 mmol) in absolute et- 
hanol (30 ml) was added hydrazine hydrate (4.85 ml, 99.9 mmol) and the reaction mixtu- 
re was heated at reflux temperature for 72 h. The reaction mixture was cooled and the 
precipitate was filtered off, washed with 96 % ethanol (2x10 ml) and diethyl ether (3 x 
10 ml), dried in vacuo at 50 °C which afforded 0.9 g (48%) of naphthalene-2-carboxylic 
acid hydrazide as a solid. 

To a stirred solution of the above hydrazide (1.0 g, 5.37 mmol) in methanol (20 ml) was 
added potassium hydroxide (0.33 g. 5.88 mmol) and carbondisulfide (0.94 g. 12.35 
mmol) at 0 °C. The reaction mixture was stirred at reflux temperature for 7 h. cooled and 
quenched with water (100 ml). The resultant mixture was washed with diethyl ether (50 
ml) and acidified to pH = 1 with 1 N hydrochloric acid. The precipitate was filtered off. 
washed with water (2 x 20 ml) and heptane (2 x 20 ml) and dried in vacuo at 50 "C 
which afforded 0.77 g (63%) of the tJUe compound ac .-, solid. 
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Calculated for C, 2 H 8 N 2 OS: 

C, 63.14 %; H. 3.53 %; N. 12.27 %. Found 

C, 62.86 %; H. 3.47 %; N. 12.17 %. 



Naphthalene-2-carboxylic acid (3-oxo-2.3-dihydro-[1.2.4]thiadiazol-5-yl)-amide 

To a mixture of 2-naphthyl carboxylic acid {5.0 g, 29.0 mmol) and 2 drops of N.N- 
dimethylformamide in dry tetrahydrofuran (50 ml) was added dropwise thionyl chloride 
(6.3 ml. 87 mmol) and the resulting reaction mixture was stirred at reflux temperature for 
3 h. The volatiles were evaporated in vacuo and the solid residue was redissolved in dry 
tetrahydrofuran (30 m!) and added dropwise to a solution of potassium thiocyanate (2.9 
g. 30 mmol) in acetone (40 ml). The reaction mixture was stirred at room temperature for 
16 h. The reaction mixture was quenched with water (250 ml) and extracted with diethyl 
ether (2 x 100 ml). The combined organic extracts were washed with saturated aqueous 
sodium chloride (2 x 80 ml), dried (MgSO<). filtered and evaporated in vacuo affording 
5.2 g (84%) of naphthalene-2-carbonyl isothiocyanate. 

To a solution of the above isothiocyanate (5.0 g. 23 mmol) in acetone (100 ml) was ad- 
ded urea (1.44 g. 24 mmol) and the resulting mixture was heated at reflux temperature 
for 4 h. An additional portion of urea (0.8 g. 13.3 mmol) was added and the reaction 
mixture was heated at reflux temperature for 17 h. The cooled reaction mixture was qu- 
enched by addition of water (150 ml) and stirred for 15 min. The precipitate was filtered 
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off and washed with water (2 x 25 ml,, dried in vacuo at 50 - C affording 5.1 g (80%) of 
naphthalene-2-carboxylic acid ureidocarbothioyl-amide as a solid. 
To a stirred solution of the above ureidocarbothioyl-amide (4.5 g. 0.017 mo.) in ethanol 
(40 m.) at 35 °C was added dropwise a 1 N solution of bromine in dich.oromethane (17 
ml) during 10 min. The resulting reaction mixture was stirred for 0.5 h at room tempera- 
ture. Water (50 ml) was added and the precipitate was filtered off. washed with water (2 
x 50 ml) and diethyl ether (2 x 50 ml) and dried in vacuo at 50 °C affording 3.1 g (69%) 
of the title compound as a solid. 

m.p.: > 250 °C. 

Calculated for C 13 H 9 N 3 0 2 S: 

C. 57.56 %; H. 3.34 %; N. 15.59 %. Found 

C. 57.59 %; H. 3.34 %; N, 15.07 %. 

EXAMPLE 3 



/ — N! 



5-Naphthalen-2-yl-[1.3,4]oxadiazol-2-ylamine 



To a stirred solution of naphthalene-2-carboxylic acid hydrazide (0.6 g. 3.22 mmol. pre- 
pared as described in example 1) in dioxane (20 ml) was added a solution of sodium hy- 
drogen carbonate (0.27 g. 3.22 mmol) in water (15 ml) and the resulting mixture was stir- 
red for 5 min. To the reaction mixture was added cyanogen bromide (0.35 g, 3.3 mmol) 
and the mixture was stirred for 3 h at room temperature. The precipitate was filtered off 
and washed with diethyl ether (2x15 ml) and dried in vacuo at 50 °C affording 0.4 g of 
crude product which was suspended in absolute ethanol (15 ml) and stirred at reflux 
temperature for 0.5 h. The cooled suspension was filtered and the niter cake was dried 
in vacuo at 50 °C affording 1 30 mg (20%) of the title compound as a solid. 
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m.p.: 245-247 °C 

Calculated for C, 2 H 9 N 3 0. 0.1x H 2 0: 
5 C. 67.66 %; H. 4.35 %; N. 19.73 %. Found 
C. 67.56 %; H. 4.21 %; N. 19.84 %. 



EXAMPLE 4 

10 



5-Naphthalen-2-yl-3H-[1.3,4]oxadiazol-2-one 

.15 

To a stirred mixture of naphthalene-2-carboxylic acid hydrazide (2.0 g, 10.7 mmol, pre- 
pared as described in example 1) and triethylamine (1.1 g. 10.7 mmol) in dry tetrahy- 
drofuran (40 ml) was added carbonyl diimidazole (2.2 g, 13.4 mmol) at 0 °C. The reacti- 
on mixture was stirred at 0 °C for 1 h and at room temperature for 17 h. The resulting 

20 reaction mixture was evaporated in vacuo and to the residue was added water (50 ml) 
and ethyl acetate (50 ml). The phases were separated and the organic phase was 
washed with saturated aqueous sodium chloride (2 x 25 ml), dried (MgSO.,) and filtered 
and evaporated jn vacuo affording 2.2 g of crude product which was recrystallised from 
a mixture of ethyl acetate and heptane 1:1 (60 ml) affording after drying in vacuo at 50 

25 °C 1.2 g (52%) of the title compound as a solid. 

m.p.: 197-199 °C 
Calculated for C, 2 H ft N 2 0 2 : 
C. 67.92 %; H. 3.80 %; N, 13.20 %. Found 
30 C. 67.92 %; H, 3.73 %; N, 13.04 %. 
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5-(2-Naphlhal 0 n-2.yl-vinyl).1.3. 4 .oxadia20le-2(3HHhione 

HOO r d r" 0n 2 " naPh ' hy ' 3Cia <5 ° 9 ' " ° mm °" ** — «°<-n 

(100 mo and N.N.dime.hyi.ormamide (0 . 2 ml) _ added ^ ^ g ^ 

(4.8 9. 38.0 mmo„. The mix,ure was s,irred ,or , h al room temperature and the se- 
ven, was evaporated in vacuo affording crude acd chioride. To a soiution o, tert-buty, 
carbamate (6.7 9 . 50.0 », in *, ,e,raf,ydro,ura„ ,80 m„ was added dropw.se a so,u- 
..=n „, me acid cf,,oride in dry tetrahydro.uran ,50 m„ a, 0 -C. The resting reaction 
mixture was stirred (or 17 h a t room temperature and the seven, was evaporated in 
vjcuo. To the residue was added water ,200 mi> and e,hy, acetate (200 mt) and the 

! *ZZZ 7 arated The or9anic phase was washed ^ 01 " •■*» « p 

x 100 m „. dned ( MgS04),f„ te red and evaporated in vacuo. The soiid residue was sus- 
pended in hep,ane ,50 m„. mtered c«and dned in vacuo a, 50 -C which afforded 4 7 g 
(59%) of N-(3.na P h,ha,en.2-yi-acry,oy»hydrazine carboxyfc acid ten butyl ester 

To a so,u,ion o, ,he above hydrazine carboxylic acid tert bu ,y, ester ,4.5 g, ,4.4 mmol, in 
ethanol ,25 ml, was added 2 N hydrochloric acid and the mixture was refiuxed ,or 1 h 
The solven, was evaporated in vacuo and the residue was dissoived in water (100 ml) 
and made alkatine to pH = 9 with 1 H sodium hydroxide. The precipitated was ftltered off 
and washed with water ,2 x 30 ml) and heptane (2 x 30 M) and dried in vacuo a, 50 -C 
wh,ch afforded 2.6 g ,92%, or 3-naphtha,en-2-y,.acry,ic acid hydrazide as a soiid 
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eLn u s " " abOVG aay " C hydfa2,de (1 5 9 7 05 «™*> * abso,u,e 

etnan ol (15 ml) was added po(assjum ^ ^ ^ ^ ^ ^^.^ 

(1-50 9. 16.25 mm0 „ at 0 *C. After stirnng for 1.5 n at 0 X absolute ethano. (50 ml) was 
added and the reaction mixture was ref,ux temperature for 4 h. The reaction mixture was 
evaporated ^ and to the residue was added water (1 00 m,). The resultant matu- 
re was aad.ned to P H = 1 with concentrate d hydroch.oric acid foNowed by addition of 
e y, acetate (50 m,). The mixture was stirred for 0.5 h and the precip.tate was filtered 
off. washed w,th water (2x10 ml) and d.elhy, ether (2x10 m,) and dried m vacuo at 50 
C wh.ch afforded 0.31 g (17%) of the titte compound as a so:-4. 

m.p.: > 250 °C 

Calculated for C„H 10 N 2 OS: x0.75 H;0 

C. 60.09 %; H, 3.85 %; N, 10.01 %. Found 

C 60.06 %; H. 3.24 %; N, 9.85 %. 

EXAMPLE 6 




5-(2-Naphtha!en-2-yl-vinyl)-1.3.4-oxadiazol-2(3H)-one 

To a stirred suspension of 3-naphtha.en-2-y.-acrylic acid hydrazide (1.0 g 4 71 mmol 
prepared as described in example 5) and triethylamine (0.64 g. 6.28 mrno.) in dry tetra- 
hydrofuran (15 ml) was added carbony. diimidazo.e (1.02 g. 6.28 mrno.) at 0 °C The re- 
ason mixture was stirred at room temperature for 1 h. The resulting reaction mixture 
was evaporated in vacuo and to the residue was added water (25 ml). The precipitate 
was filtered off and washed with water (2 x 10 ml) and diethy. ether (2x10 ml) and re- 
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crystallised from ethyl acetate (100 ml) affording after drying m vacuo at 50 »C 0.5 g 
(45%) of the title i mpound as a solid. 



m.p.: 252-254 °C 

Calculated for C, 4 H,oN 2 0 2 : 

C. 70.58 %; H. 4.23 %; N, 11.76 %. Found 

C. 70.87 %; H. 4.22 %; N. 11.61 %. 



EXAMPLF 7 




5-Naphthalen-2-yl-2H-pyrazol-3-ol 



To a so.ut.on of diethyl carbonate (18 ml) and sodium hydride (5.9 g, 0.15 mo. 60% dis- 
perse in minera. oil) in dry to.uene (60 ml) was added dropwise a solution of methyl 2- 
naphthy. ketone (10.0 g. 0.06 mo.) in diethy. carbonate (7.4 g. 0.06 mo.) and the resu.- 
f ng reason mixture was s.ow.y heated to 80 °C (exothermic) and diluted with toluene 
(50 ml. do to heavy precipitation). The reaction mixture was stirred and heated at 80 °C 
for 1 h. The cooled reaction mixture was quenched by carefully addition of water (100 
ml) followed by addition of diethyl ether (100 ml). The phases were separated and the 
aqueous phase extracted with diethyl ether (100 ml). The combined organic phases we- 
re washed with water (100 m.) and saturated aqueous sodium chloride (100 ml) dried 
(MgSOO, filtered and evaporated in vacuo. The residue (15 g) was purified by column 
chromatography on si.icage. (900 ml) using a mixture of ethyl acetate and heptane 
d:10) as eluent This afforded 10.1 g (71%) of 3-(2-naphth yl )-3-oxo-pro P ionic acid ethy, 
ester as an oil. 
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8 25 mmol) ,„ elhano| ()5 ml) was stod a refte ^ ( 9. 

ace,a,e ,50 m „ and wa.er (50 m „. , N hydroOlonc add was added ,0 pH = 1 and L 
uec h ^ase W a S 3epa r a,edo,T h ec rga „ icph a3 ewaswashedM .: satura ; d ' h0 

affordrng 75 mg ( 9%) 0( lne m commM as a ^ 

m.p.: 166- 188 «C 

Calculated lor CH.oNjO: xO.2 H,0 

C. 73.02 %; H. 4.90 %; N. 13.10 %. Found 

C. 72.95 %• H. 4.78 %; N. 12.95 %. 



EXAMPI F n 



o n-n^ 



Naphthalene-2-carboxylicacid [1.3.4j(hiadiazol-2-yl a 



25 ,500 1"' S0,U ' j0n ° f 2 ' naPhthy ' 3Cid (76 " 5 9 " 0 45 ™»> in dich.oromethane 

25 (500 ml) was added thionyt chloride (38 7 ml 0 53 mol) and m- , 

rpfi. ,v t am ' d the m,xture was heated at 

r nu, , ature for 4a h The vo|afcs ^ ^ a(fofd 

of 2-naphthoyl chloride. a 1 ; 

added 2-n ap ^ oyl ^ g . 10 mmol) The ^ ^ > 

tem pera,ura ,or ,5 mi, coo,ad and ouenCed wa.e, ,100 m |, The p r eci P i,a,e was 
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filtered of, washed w,th water (2 x 10 ml) and heptane (2x10 m,) and dried in vacuo 
afford.ng 0.80 g (38%) of the title compound as a solid. 



m.p.: 197- 199 °C 

Calculated for C, 3 HgN 3 OS: 

C. 61.16 %; H. 3.55 %; N. 16.46 %. Found 

C. 61.49 %; H. 3.53 %; N, 16.52 %. 




Naphthalene-2-carboxy.ic acid (5-amino-2H-[1 .2.4]triazol-3-yl)-amide 



A mixture of 2-naphthy. ca rb0 xy.ic acid (2.0 g, 11.6 mmo,) and N.N--carbony,diimidazo.e 
(2-07 g. 12.8 mmol) in dry tetrahydrofuran (50 ml) was stirred at ref.ux temperature for 1 
h. To the cooled reaction mixture was added 3.5-diamino-1.2.4-tnazole (1 15 g 1 1 6 
mmol) and the resu.Ung mixture was ref.uxed for 3 h. The cooled reaction mixture was 
quenched with water (75 m.) and extracted with diethyl ether (2 x 75 m«). The combined 
organ, extracts were washed with saturated aqueous sodium chloride (2 x 50 m.). dried 
MgSO,). nitered and evapofated h ^ res . due cfysta|fjsed ^ 

her (20 ml), fiUered off and washed with diethyl ether (2 x 10 ml), dried in vacuo affor- 
ded 0.95 g (32%) of the title compound as a solid. 



m.p.: 192- 194 °C 



Calculated for CaHnNsO: 
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C. 61.65 %; H. 4.38 %; N. 27.65 %. Found 
C. 61.96 %; H. 4.39 %; N. 27.11 %. 



EXAMPLF m 



II 



Naph tt ,a,ene-2-carbox yli cac i d(5.M f ,uo,on,e l h y K1.3.4„hiad i a 2 o l . 2 . yl) . ami!le 

To IZZ T ,e ' rahydro,Uran <5 ° m " *" * -« -P-,u re , or , 
(2.0 g. 1 ,.6 mmo „ and *. resting mi x,ure was re(taed for 3 „. The C00 , e(J rea 

* m ch,on d e ,2 „ 50 m0 , drjed (MgS0<) „ |tefed ana eyapora(ed J 

B x 15 m„ a„ d h ep,an, ,2x15 m „. dried in v^cuo a , 50 -C a«o, ded a (37%) of ^ 
Me compound as a solid. ' 

m.p.: 249 - 251 °C 

Calculated for C,<H 8 N 3 F 3 OS: 

C 52.01 %; H, 2.49 %; N . 13.00 %. Found 

C. 51.90 %; H. 2.40 %; N. 13.20 %. 
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E2CAMPLE11 




Naphthalene-2-carboxy.ic acid (4H-[1,2.4]tnazoJ^ 



■yl)-amide 



10 ^^^-^'^««r«~«. 

the resuHing mixtur9 was ref| ' 2 - 4 ,na20l = 0-5 g. 17 mmol) and 

2 55 g (61%) of the title compound as a solid !£3 vacuo at 50 °C affording 



m.p.: 191 - -J92 °C 



Calculated for C 13 H, 0 N<O: 

c 65 - 5 4%;h,4.23o /o;N , 23 . 52 0/o Found 

C. 65.30 % ;H . 4.20 23.61%. 



25 EXAMPLEJ2 
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5-Naph»,a I e„.2.„. 2 .3-d i h y d ro . I 1.3. 4) „xadia 2 c,-2. yl .c y anam i<l e 



TO a stirred sotution o, naphmatene^carbo^tic add hydrajide 
propane, mt, was added ,de,n y ,am,ne (53 o „, «, mmoi, and ^ ^ 

al ouT die,hl " e ' her <5 ° m " °' 9aniC *~ «« « «» 

aqueous P ase was acdtfed to P H , , with concentrated hydroch|oric add 

" " ™ a ' 50 °° which »■« • <*»> -..ft as . L 



m.p.: > 250 °C 

Calculated for C 13 H, 0 N<O: 

C, 66.10 %; H, 3.41 %; N. 23.72 <2 

C. 65.81 %; H. 3.33 %; N, 23.54 °, 



EXAMPl F n 



5-Naphlhal S n-2-yl-3H-(1.3.4]lhiadia 2 ole.2-lhione 



TO a ™ d luto „ „, aay|jc o g o ^ 2 ^ ^ ^ tetrahydro(uran 

200m a„d N.N-dimeth.trormamide ,2 m„ was added dropv.se a, 0 -c oxatv, chioride 
(21 5 m,. 0.256 moo. The mixture was stirred ,or 1 h a, room temperature and me so,- 
vent was evaporated In vacuo affording crude acid chloride. 
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To a solution o,25% aoueous ammonium hy!)ro)<ide (33 m „ „ te „ ahydrofuran { ^ 
was added dropwise a solution or the acid chloride ,n dichloromethane (150 mt) a, 0 -C 
The resulting reaction mixture was stirred lor 1 h a, room temperature. To the reaction 
mixture was added diethyl ether ,200 m„ and water ,200 m„. The precipitate was tittered 
■ of, and washed with water ,2 x 75 ml) and diethyl ether (2 x 75 m„. dried in vacuo a, 50 
•C affording 20.0 g (,00%, o,-naphthalene-2-ca,boxy,ic add am,de as a solid. 

IT 3bOVe <10 ° 9 ' 58 mm0l, in ^ ("0 m„ was 

added [2.4.b l s-(4.methox y pheny,).1.3-di,hia-2.4.diphosphena«e.2.4-disu,liae] 
(Lawesson-s reagent, ,16.5 9 . 4, mmot, and the resutting mixture was stirred a, room 
temperature tor 48 h. The votatites were evaporated in vacuo and the residue was dis- 
solved ,n ethy, acetate (100 m„ and tittered through silicage, (100 m„ using ethy, acetate 
as eluent. The solvent was evaporated in vacuo and to the residue was added a mixture 
of ethyl acetate (25 m„ and heptane ,25 mi). The precipitate was filtered off and washed 
w«h heptane (40 m„. dried in vacuo a. 50 -C which afforded 9.0 g ,83%, of naphthaie- 
ne-2-carbothioic acid amide as a solid. 

To a solution of the above carbothioic acid amide (8.0 g. 42 mmol) in methanol (200 ml) 
was added dropwise hydrazine monohydrate (3.3 ml. 68 mmo.). The resulting reaction 
mature was stirred for 17 h at room temperature. The reaction mixture was evaporated 
!D vacuo to 1/3 of is volume and purified by co.umn chromatography on silicagel (1 I) 
us.ng first ethyl acetate and later on a mixture of ethy. acetate and ethano. (1-1) as 
eluents. This afforded 4.4 g (56%) of naphthalene-2-carboximidic acid hydrazide as a 
solid. 



To a so.ufon of the above hydrazide (4.0 g. 22 mmol) in methanol (100 mi) was added 
dropw.se carbon disulfide (3.4 ml. 56 mmol). The resulting reaction mixture was stirred 
for 4 h at room temperature. The precipitate was filtered off and washed with water (2 x 
15 ml) and ethy. acetate (2x15 ml) and dried ]n vacuo a, 50 »C yielding 1.7 g of crude 
product which was recrystal.ised from ethy. acetate (20 ml) affording after drying in 
vacuo at 50 °Cl.3g (85%) of the title compound as a solid. 
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m.p.: 254 - 256 °C 

Calculated for C 12 H 8 N 2 Sj: 
C. 58.99 %; H. 3.30 %; N. 11.47 %. Found 
5 C. 59. 10 %;H. 3.21%; N.1 1.35%. 



EXAMPLF 14 




2-Methylsulfanyl-5-naphthalen-2-yK1.3.4]thiadia 2 ole 



To a solution of 5-naphthalen-2-yl-3H-[1.3.4]thiadia Z o!e-2-thione 

(2 8 9. 11.5 mmoD in methanol (100 ml) was added dropwise 1 N sodium hydroxide (.12 
ml. 12 mmol) at 0 »C. After stirred for 10 min. at 0 °C iodomethane (2.0 g. 13 8 mmo.) 
was added dropwise and stimng was continued at 0 >C for 5 min. and at room tempera- 
ure for 2 h. The vo.atiles were evaporated in vacuo and to the residue was added water 
(100 ml). The precipitate was fi.tered off and dried in vacuo at 50 «C. The dried com- 
pound (2.4 g) was recrystallised from ethyl acetate (60 m.) affording after drying i„ 
vacuo at 50 °C 0.7 g (23%) of the fitte compound as a solid. 

m.p.: 133 - 135 °C 



Calculated for C t3 H 10 N 2 S 2 : 

C 60.44 %; H. 3.90 % : N. 10.84 %. Found 

C. 60.47 %; H, 3.89 %; N. 10.66 %. 
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EXAMPLE 15 



N-N o 
>-s' 
S \ 



2-Methanesulfinyl-5-naphthalen-2-yl-[1.3.4Jthiadia20le 



To a solution of 2-meth y is U lfanyl-5-naphthalen-2-yl-[1,3.4] t hiadiazole 
to (1.3 g. 5.03 mmol) in dich.oromethane (50 ml) was added 50% moisten 3-chloro peroxy- 
benzoic acid (1.9 g. 5.53 mmo.) at 0 "C. After stirred for 1 h at 0 °C the reaction was di- 
luted w,th dichloromethane (50 m.) and quenched with addition of saturated aqueous 
sod,um hydrogen carbonate (50 ml). The organic phase was separated and washed with 
water (50 ml), dried (MgSC,). filtered and evaporated in vacuo. The residue (1 4 g) was 
15 purified by co.umn chromatography on si.icagel (400 ml) using a mixture of ethyl acetate 
and heptane (1:1) as eluent. This afforded after drying in vacuo at 50 °C 0.9 g (65%)-of 
the title compound as a solid. 

m.p.: 148- 150 °C 

20 

Calculated for C )3 H 10 N 2 OS 2 : 

C. 56.91 %; H. 3.67 %; N. 10.21 %. Found 

C. 57.07 %; H. 3.71 %; N, 9.92 %. 

25 EXAMPLF 1R 



WO 97/40017 

5-Naphthalen-2-yl-2.3-dihydro-(1.3.4]thiadia 2 ol-2-yl-cyanam.de 



PCT/DK97/00166 



To a st.rred solution of potassium tert-butoxide (0.46 g. 4.08 mmo.) in tert-butanol (25 
ml) was added cyanamide (0.32 g. 7.65 mmo.) and the resulting mixture was stirred for 
15 mm. at room temperature. To this mixture was added 2-methanesulfinyl-5- 
na P htha,en-2-yl-fi.3.4]thiadiazole (0.7 g. 2.55 mmo.) and the mixture was heated at re- 
flux temperature for 15 min. followed by addition of an additional portion of cyanamide 
(0.2 g. 4.76 mmol). Heating was continued for an additional 2 h. The cooled reaction 
m,xture was quenched by addition of 1 N sodium hydroxide (150 ml) and diluted by ad- 
drt.cn of diethyl ether. The organic phases were separated and the aqueous phase was 
aad.f.ed to pH = 1 with concentrated hydrochloric acid. The precipitate was filtered off 
washed with water (2 x 10 ml) and diethyl ether (2 x 10 ml) and dried at 50 °C which af- 
forded 0.25 g (39%) of the title compound as a solid. 



m.p.: > 260 °C 



Calculated forC«H 10 N 4 S: x0.25 H 2 0 

C. 60.80 %; H, 3.34 %; N, 21.82 %. Found 

C. 61.10 %; H. 3.07 %; N, 21.77 %. 

EXAMPLF 17 




5-(2-Naphtylmethyl)-lH-tetrazo!e 



2-Bromomethylnaphthalene (5.00 g. 23 mmol) was dissolved in N.^-dimethylformamide 
(50 ml) and potassium cyanide (2.95 g. 45 mmol) was added and the resulting mixture 
was stirred at room temperature for 16 hours. The supernatant was decanted and parti- 
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"'° ned be,Ween — <"» ■*> «d diem,, . J (2 „ 7S „,,. Jh 

5 m.p.; 84 - 85 °C. 

*< = 0-12 (SiO,- Ethyl acetate/heptane = 1:10) 

A mixture of the above acetonitrile (2 50 o 15 mmoh 

mmo., and sodium a2ide (1 g4 * mm 9 " mm0,) ' amm °n-m chloride (1.60 g. 30 
- at 125 < C f0r 15 ho J " (25 m() was sti , 

an d a a - difjedw , h1Nhydr ^ 

Precipitate was filtered off and washed " tem P^-e for 2 hours. The 

-rand heptane and 

m.p.: 153- 156 °C. 



From the mother liquor further 1.05 g (33%) of , hA t „ 

total yield of 86%. ? ^ ^ was isolated giving a 



EXAMPLEJ3 




5-(1-Na P ht y imeth yl )-iH-tetra 2 ole 



WO 97/40017 

PCT/I) K97/00 1 66 

53 

hours. The reaction mixture was partitioned between water (150 ml, ^ h k , 

x 100 ml) . The combined organic phases were washed r ^:^TT r{2 

(MOSO.). filtered and concentrate. ^ affording 5 4 ^ ^ ^ 
naphtylacetonitrile as an oil. * 1 * 

TLC: R, = 0.14 (Si 0j : Ethyl acetate/heptane = 1.1 0 ) 

A mixture of the above acetonitrile (5.40 g 32 mmol, am™ ■ 

Wh water ,100 m „ an, eV ala te ! ° r9a "' C PhaS " "~ 

KkL* » a soL die ' hy ' e ' her a "°' ai " 9 186 * <*™> - - * 

m.p.: 157 - 159 °C. 
EXAMP jFiQ 




To a stirred so.ution of 3-bromomethyl-benzoic acid methy, ester (30 9 a on „ 
4-phenylphenole (20 isnn mnn , „ ( 9 ' 013 mo,) and 

Po,a ssium ca^na,!' 48 0 3S V KN ^"^^ ™ ™» was ad d e d 
The reaaisn Z, ' KS "' 6 " B ™ ,Ure 'or 20 h 

,1 200 : T r e was poured ° n ,o * a,er <6o ° m,) ~ * — - «* «■ 

(200 My T„e praapitata was n|lere , 0 „ an(J washea ^ waKr y 
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dried in vacuo at 50 °C which afforded 30.2 g (85%) of 3-(biphenyl-4-yloxymethyl)- 
benzoic acid methyl ester as a solid. 

To the above benzoic acid methyl ester (12.3 g. 40.0 mmol) suspended in a mixture of 
water (125 ml) and ethanol (125 ml) was added sodium hydroxide (4.80 g. 0.12 mol) and 
the reaction mixture was heated at 60 °C for 20 h. The volatiles were evaporated in 
vacuo and to the residue was added water (50 ml) followed by concentrated hydrochloric 
acid to pH = 1. The resulting mixture was stirred at room temperature for 20 h and the 
precipitate was filtered off and washed with water (3 x 25 ml), suspended in diethyl ether 
(100 ml) and stirred for 2 h. The precipitate was filtered off and dried in vacuo at 50 °C 
which afforded 10.23 g (81%) of 3-(biphen y l-4- y | 0X ymeth y i)ben20ic acid as a solid. 

To a mixture of the above benzoic acid (4.72 g. 15.0 mmol) and 2 drops of N.N'- 
dimethylformamide in dry tetrahydrofuran (50 ml) was added dropwise thionyl chloride 
(3.3 ml. 45 mmol) and the resulting reaction mixture was stirred at reflux temperature for 
3 h. The volatiles were evaporated in vacuo and the solid residue was redissolved in dry 
tetrahydrofuran (30 ml) and added dropwise to a solution of potassium thiocyanate (1.53 
g. 15.3 mmol) in acetone (40 ml). The reaction mixture was stirred at room temperature 
for 16 h. filtered and evaporated in vacuo. To a solution of the residue in acetone (50 ml) 
was added urea (0.92 g. 15.3 mmol) and the resulting mixture was heated at reflux tem- 
perature for 4 h. The cooled reaction mixture was evaporated in vacuo and the residue 
was stirred for 0.5 h with ice water (100 ml). The precipitate was filtered off and washed 
with water (2 x 25 ml), dried jn vacuo at 50 °C. The crude product (6.03 g) was recrystai- 
lised from acetonitrile (750 ml) affording 3.17 g (52%) of 3-(biphenyl-4-yloxymethyl)-N- 
ureidocarbothioyl-benzamide as a solid. 

To a stirred solution of the above ureidocarbothioyl-benzamide (3.17 g. 7.8 mmol) in et- 
hanol (30 m!) at 35 °C was added dropwise a 1 N solution of bromine in dichlorometha- 
ne (7.8 ml. 7.8 mmol)) during 10 min. The resulting reaction mixture was stirred for 0.5 h 
at room temperature. The precipitate was filtered off, washed with diethyl ether (2x15 
ml) and recrystallised from a mixture of N.N'-dimethylformamide and acetone (1:2) which 
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afforded after washing with acetone (10 ml) and diethyl ether (20 m,) and drying in 
vacuo at 50 - C 1.73 g (55%) of the title compound as a solid. 



Calculated for C 22 H 17 N 3 0 3 S: 

C. 65.49 %; H. 4.25 %. N. 10.42 %. Found 

C 65.40 %. H, 4.34 %; N. 10.10 %. 

EXAMPLF 70 




3-(Biphenyl-4- y | OX ymethyl)-N-(1H-tetra20l-5-yi)benzamide 



To a mixture of 3-(bi P heny.-4- y ,oxymethy>)benzoic acid (2.36 g. 7.5 mmol. prepared as 
descnbed in examp.e 20) and 2 drops of N.N'-dimethylformamide in dry tetrahydrofuran 
ml) was added dropwise thiony. chloride (1.7 ml. 22.5 mmol) and the resulting reac- 
ts m,xture was stirred at reflux temperature for 3 h. The volatiles were evaporated in 
vacuo and the solid residue was dissolved in dichloromethane (20 ml) and added ~ 
dropw.se to a stirred suspension of 5-amino-tetrazole mononydrate (0.86 g 8 3 mmol) 
and tnethylamine (3.2 ml. 22.5 mmol) in dichloromethane (10 m,). After the addition was 
comp,ete pyridine (5 ml) and 4-dimethy.aminopyridine (10 mg) were added and the re- 
sulfng m,xture was stirred at room temperature for 48 h. The volaUes were evaporated 
1Q vacuo a: , residue was suspended jn wa{er {WQ m|J ^ ^ ^ = 3 ^ 

concentrated hydrochloric add. Ethy, acetate (100 ml) was added and the mixture was 
starred for 0.5 h. The precipitate was filtered off and washed with water (2x10 ml) and 
dned in vacuo at 50 - C afforded 1.39 g (50%) of the m compound as a so.id. 

Calculated for C„H„N s 0 2 : x0.1 tnethylamine 
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C 68.00 %; H. 4.89 %: N , 18.72 %. Found 
C. 67.88 %; H, 4.68 %. N. 18.23 %. 

EXAMPLF 71 




S-O-fBiphenyM-ylmetoxyJbenzylideneJ^^-lhiazolidinedione 



' 'is r ed um carbonate (2 ° 9 - 148 mmo,) ,n 100 

mO a7d s h f f0Om ,emPeratUre 16 h " W3S P0Ufed **> -tor 500 

mOan- t-rred for 1 n . Tne soIid formed was ^ Qff < ° 

and neptane (2 x 75 mI) and dned bfflaa a,50 °C for 16 „ affording 12 3 ^ 
TLC: Ri = 0.28 (SiOj: Ethyl acetale/heplane = 110) 

26 m IT °T ab ° Ve benZ3 ' dehyde (5 °° S - " ™°' ) - ^"-ione ,3 03 , 

IT „ ' eaC,,<>n miX ' UrS W3S C ° 0le3 ana ,he was fatered of, 

washed «, a mMure „, ethy| aceta , e hep , ane ^ dlMoro 

U« /o) of the title compound as a solid. 



m.p.: 224- 226 °C. 



C88Z SZE6 8 ( 19+) :a|!iuiS3Ej 
E£ Ifr 16Z6 8 ( 19+) :auoijd3pi 

WO 9&mPn 

0K9e!|Eflsnvui3is3M 
Xjnqung 'iaajjg euoptA in 
unoo Euequjoox £i jiun 

aaiiio AunsNna 
EXAMPLE 22 



ZSE I EZ»6 8 ( 19+) raitujisaej 
Z09S OIK 8 (19+) auoqdaiai 

20l9E!IBflSfivuiaisaM 
fanuag 'awjQ iieh aipojfl vz 
ajjuao ssauisng '9 aiinc _ 

3otuo uiinsr ' 



E88Z9ZE6 8(19+) rainuKOEj 
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5-((9-(4-Phenylben2yl)-9H-carbazol-3-yl)-methylidene)-2.4-thiazolidinedione 



Carbazole (8.25 g, 49 mmol) was dissolved in N.N , -dimethylformamide (100 ml). UndgpaXiS 
atmosphere of nitrogen was added sodium hydride (2.56 g. 64 mmol of a 60% suspen- '^Ti^ 
sion in mineral oil) in portion during 1 5 minutes. The mixture was then stirred at room a ^ (SU0H) °sa 
temperature for 0.5 h. To the resulting mixture was added 4-phenylbenzylchloride^^y 
49 mmol) in portions during 10 minutes. Then additional N.N"-dimethylformamide (100 
ml) was added and the mixture was stirred at room temperature for 3.5 h. Water (12^ dU ' S 
ml) was added and the mixture was stirred vigorously at room temperature for 0.5 h. the* 
solid formed was filtered off, washed with water (2 x 100 ml) and with hexana (2 x 100 
ml). Drying in vacuo at 50 °C for 16 h afforded 15.9 g (97%) of g-tbiphenyM-^me^ir 3 '" 1 "'"^ 
9H-carbazole as a solid. 

TLC: R, = 0.46 (Si0 2 , ethyl acetate/heptane = 1:10). 
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Under a atmosphere of nitrogen at 0 °C phosphorous oxychloride (3.0 ml, 33 mmol) was 
added dropwise to N.N'-dimethylformamide (1.2 ml. 15.8 mmol). After the addition was wfrMva 

UJCKlBO w Jaiad 

complete, the mixture was stirred at 0 °C for 1 h and heated to 45 °C. At 45 °C the aboW***** 9 * 

xoq g Ajb9 

carbazole (5.00 g, 15 mmol) was added during 15 minutes. The solid reaction mixture vua ' 3sMva 

Tiioaznooi 9 uaqdais 

was then heated at 95 °C for 16 h. To the cooled reaction mixture water (125 ml) was "^'Jj 
added and the mixture was stirred vigorously at room temperature for 4 h. The solirfl^^^ 
med was filtered off. washed with water and dried jn vacuo at 50 °C affording almost SJau,J8d 
quantitatively 9-(4-phenylbenzyl)-9H-carbazole-3-carboxaldehyde as a solid. 
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The above naphthalene (5.50 g. 17.6 mmol) was dissolved in toluene (50 ml), and di- 
ethylphosphite (2.50 ml. 19.4 mmol). triethylamine (2.9 ml. 21.1 mmol) and tetra- 
kis(tri P henyl P hosphine)palladium(0) (1.02 g. 0.88 mmol) were added and the mixture 
was stirred at reflux temperature for 16 h. The mixture was concentrated in vacuo and 
the residue was purified by column chromatography on silica gel eluting with a mixture of 
ethyl acetate, heptane and triethylamine (50:50:1). This afforded 5.11 g (78%) of (3- 
(naphthalen-2-ylmethoxy)phenyl]phosphonic acid diethyl ester as a solid. 

m.p.: 55 - 57 °C. 

The above phosphonic acid diethyl ester (4.43 g. 12 mmol) was dissolved in acetonitrile 
(50 m!) and bromotrimethylsilane (3.5 ml. 26 mmol) was added. The resulting mixture 
was stirred at room temperature for 48 h. The slightly turbid mixture was filtered and the 
solvent evaporated in vacuo. The residue was dissolved in diethyl ether (100 ml) and 
methanol (6 ml) was added. The mixture was stirred at room temperature for 16 h and «n*i I 

the precipitate filtered off. washed with diethyl ether and dried in vacuo at 50 °C for 1 6 h ""SS I 
which afforded 3.51 g (93%) the tiUe compound as a solid. ,emSSai0 " , 8 



m.p.: 131-134 °C. 
EXAMPLE 24 
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((3-(Biphenyl-4-ylmethoxy)-phenyl)fluoromethyl)phosphonicacid 



3-(Biphenyl-4-ylmetoxy)benzaldehyde (5.0 g. 17 mmol. prepared as described in exam- 
ple 22) was mixed with di-tert-butyl phosphite (3.4 g. 17 mmol) and caesium fluoride (3.2 
g. 21 mmol) was added and the mixture was stirred at room temperature for 5 h. The re- 
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action mixture was diluted with dichloromethane (50 ml), filtered and concentrated in 
vacuo. The residue was crystallised from heptane, filtered and washed with heptane 
which afforded 7.20 g (86%) of «3-(biphenyl-4- 

ylmethoxy)phenyl)hydroxymethyl)phosphonic acid di-tert-butyl ester as a solid. 
TLC: R, = 0.24 (Si0 2 , ethyl acetate/heptane = 1:1). 

Diethylaminosulfur trifluoride (2.2 ml. 8.2 mmol) was dissolved in dichloromethane (25 
ml) and the solution was cooled to -70 °C and added dropwise to a solution of the above 
hydroxymethylphosphonic acid di-tert-butyl ester (4.0 g. 8.3 mmol) in dichloromethane 
(15 ml) at -70 °C. The mixture was stirred at -70 °C for 3 h and at room temperature for 
20 h. With stirring the mixture was poured into 1 N aqueous potassium hydroxide (200 
ml) and the mixture was extracted with dichloromethane (1 x 300 ml) and (1 x 100 ml). 
The combined organic extracts were washed with saturated aqueous sodium chloride 
(100 ml), dried (MgSCX,), filtered and evaporated in vacuo affording 1.43 g (36%) of ((3- 
(biphenyl-4-ylmethoxy)-phenyl)fluoromethyl)phosphonic acid di-tert-butyl ester as a solid. 

'H-NMR (200 MHz, CDCI 3 ): 6„ = 1.45 (18H, d). 5.12 (2H, s). 5.5 (1H. dd). 6.95-7.65 
(13H. m). 
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i ne above fluoromethylphosphonic acid di-tert-butyl ester (1.29 g, 2.7 mmol) was dislof- HVS,|JBW3pEJls,lia " 
ved in dichloromethane (10 ml) and trifluoroacetic acid (2.5 ml) was added and the mix- 
ture was stirred at room temperature for 16 h. The mixture was filtered and the filtrate 
was evaporated in vacuo. The residue was partitioned between ethyl acetate (100 ml) 
and water (50 ml) and a solid was formed in the aqueous phase. This was filtered off 
and dried in vacuo at 50 °C afford.ng 55 mg (6%) of the title compound as a solid, 



m.p.: 216 °C (dec). 
EXAMPLE 25 
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.ne HIP1B and PTP a cDNA was obtained by standard polymerase chain reaction 

techn.que using the Gene Amp Kit according to the manufacturer's instructions (Perkin 
Elmer/Cetus). The oligonucleotide primers were designed according to published sequences 
(Chemoff eta,., Proc. Nat,. Acad. Sci. U.S.A. 87: 2735-2739 (1990); Krueger et al.EMBO J 
9: 3241-3252 (1990)) including convenient restriction nuclease sites to allow cloning into 
expression vectors. The cDNA corresponding to the ful.-length sequence of PTP1B and the 
mtrace.lu.ar part of PTPa were introduced into the insect cel. expression vector pVL1392 
The proteins were expressed according to standard procedures. PTP1B was semi-purified 
by ,on exchange chromatography, and PTPa was purified to apparent homogeneity using a 
coronation of ion exchange chromatography and gel fi.tration techniques using standard 
procedures. TC-PTP and IAR domain 1 were obtained from New England Bio.abs Yersinia 
PTP was a kind gift from J.E. Dixon. The University of Michigan. Ann Arbor USA p- 
N.tro P henyl phosphate was purchased from Sigma and used without further purification 
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15 Methods 



p-N,trophenyl phosphate (pNPP) is a general phosphatase substrate including a substrate* 
forPTPases. When pNPP (colourless) is hydrolysed by a phosphatase to phosphate and c- o S8 
mtrophenolate (ye.low in alkaline solutions) the enzyme reaction can be followed by 
measuring the optical density at 410 nm after adjusting the pH appropriately. pNPP was 
used as general substrate to analyse the PTPase inhibitory capadty of the compound **m SEIZ 
the invention. 
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The inhibiting effect of a compound is given by its K, value, which expresses the 
concentration of inhibitor (pM) in the reaction mixture necessary for a 50 percent reduction of 
the enzyme activity. 



The K, may be determined by a titration curve using several appropriately diluted solutions of 
the inhibitor or by using the following more simple formula, when the concentration of 
inhibitor is in large excess of the enzyme concentration: 

K = lo x E/(Eo - E) 
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where Io is the concentration of inhibitor (pM) added to the reaction mocture. E is the activity 
of the enzyme in the reason mixture containing the inhibitor, and Eo is the enzyme activity in 
a corresponding control reaction mixture without the inhibitor. 

The K, values of inhibitors towards PTP1B were measured as follows. In al. cases the 
.nh,b,tin g effects were determined at pH 5.5 and at 37 °C with a reason *me of 60 minutes. 

The reaction mixtures were: 

1) 25 pi enzyme solution 

25 pi inhibitor solution in DMSO 
500 p| substrate solution 



2 ) 25 p| enzyme solution 
25 pi DMSO 
500 pi substrate solution 

The substrate solution contained 0.2 M acetate buffer. pH 5.5. 11 mM p-nitrophenyl 
phosphate. 5.5 mM dithiotreitol. 
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The reaction was stopped by addition of 4 ml 0.2 N NaOH, and the enzyme activity was WdH " 
25 determined by measuring the release of p-nitropheno. at 410 nm. The inhibiting effect was 
calculated as shown above. 

v 

The K, values of inhibitors towards TC-PTP. LAR domainl. PTPa domain 1+2. and Yersinia 
PTP were measured essentially as described for PTP1 B with the exception that al. reactions 
30 were carried out in 96-we.,s mister P .ates. In all cases the inhibfcng effects were 
determ,ned at P H 5.5 and at room temperature with a reaction time of 15 minutes 
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The reaction mixtures were; 



5 pi enzyme solution 

5 pi inhibitor solution in DMSO (final concentration 100 pM) 
90 pi substrate solution 

5 pi enzyme solution 
5 pi DMSO 

90 pi substrate solution 



The final concentrations: 0.2 M acetate buffer. pH 5.5. 5 mM 



p-nitrophenyl phosphate. 5 mM 



The reaction was stopped by addtton of 1 00 pi 0.4 N NaOH, and the enzyme activity was 
determined by measuring the release of p-nitrophenol at 405 nm. The inhibiting effect was 



calculated as shown above. 
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A compound of formula (I) 



<Lhr— Ar, R, A 

(I) 

wherein 



« 1. 2. 3. 4. or 5 and ,u,„ represents up to five ,5, substituents which ,ndepende„t,y of each 
Cher are h yd ro 9 en. C.^y,. C„,a,Koxy. hydroxy, halogen, tnhaiogenomethy,. hydroxyC, 
.-= Ky>. am^,,.*,, . CO R, -NO, -CN. -CHO. C.alKanoyloxy. carbamo,,. -NR s R fl ' 
aryloxy optionally substituted; 



R? is Ct^-alky), aryl optionally substituted, aralkyl optionally substituted, -OH -NR 3 R. wherein" 3 "^^""a* ^ 
R, and R 4 independent o, each other are hydrogen. C^alKyt. ary, optional,, substituted 
aralkyl optionally substituted; 
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Rs and R 6 are independently of each other hydrogen or Chalky,, ary, optionally substituted < 
ara ky, optiona.ly substituted or-COZ, whereinZ, is Chalky,, ary. optionally substituted " 
aralkyl optionally substituted; 



or L is A r Y r (W0-X-(W 2 )-Y 2 - wherein X is a chemical bond. -CO. -CONR 7 -NR 7 CO -NR 
O-, -S-. -SO, or-SOj; ' ' 

Y, and y 2 are independently a chemical bond. -0-. -S-. or -NR 7 ; ' 
R, is hydrogen. C^a.ky,. aryl optiona.ly substituted. ara.ky. optiona.ly substituted, heteroary, 
optionaHy substituted. -COZ, herein Z 2 is Chalky., ary, optiona.,y substituted ara.ky. 
optionally substituted; 

W, and W 2 are independently a chemica. bond or saturated or unsaturated 0,,-a.kytene; 
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A, is aryl ootionaHy substituted, heteroa^, optionaHy substituted, biary, optionally substituted 
arylheteroary, optionally substituted. -NR.R, wherein R. and R 9 independently are hydrogen! 
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C,. 6 -alkyl, aryl optionally substituted, aralkyt optionally substituted, heteroaryl optionally 
substituted. -COZ3 wherein Z3 is C^-alkyl. aryl optionally substituted, aralkyl optionally 
substituted, heteroaryl optionally substituted 
or 

when R 8 and R 9 together with the nitrogen atom forms a ring system A, is a saturated or 
partially saturated heterocyclic ring system optionally substituted with 
Cs-alkyl, aryl optionally substituted, aralkyl optionally substituted, heteroaryl optionally 
substituted. -OH. C^alkoxy. hydroxy-C^-alkyl. amino-C^alkyl. -COZ« wherein Z, is -OH. 
C^alkyl. NR 10 R n wherein R, 0 and R„ independently are hydrogen. C,. 6 -alkyl; 

R, is a linker selected from a chemical bond. -C^alkyl-, -0(CH 2 ) m -, -NR, r . -CONR, 2 -. - 
NR 13 CO-. -SO^R,,-, -NR 15 S0 2 -. -CR, 6 =CR 17 -. -CH= -. -CHR, 7 . -CH ; -. -CHF-, -CF, " SOr: 
R12. Ru. Ru, R15 Ris and R t7 are hydrogen. Cs-alkyl, aralkyl and 
mis 1,2, or 3; 

A is -PO(OR 18 )(OR 19 ). -NH-SO3H, -NH-S0 2 -CH 3 . -NH-SO r CF 3 , -CO-NH-OH or 

a heterocycle as shown in scheme 1 wherein the point of attachment is indicated with a | 

(single bond) or ]| (double bond) 
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optionally substituted by hydrogen, halogen. C^-alkyl optionally substituted by phenyl 
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substituted by phenyl or benzyl optionally substituted: 
R,a. and R„. are C,. 6 -alkyl, phenyl, benzyl; 

R M is hydrogen. -OH. C.^alkoxy. -SH. Ce-alky.thio. -COR,,. -SOR 22 . -SO^R 23 -NR 4 R 
-NHCN. halogen, trihalogenomethyl; * ?< 

R«. R 22 .and R 23 are -OR*. C| ,-alkyl. -NR 24 R^ trihalogenomethyl; 
R« and R 2S independently are hydrogen. C,. 6 -a.kyl. -SO^. -COZ s wherein Z* is 
Cs-alkyl. trihalogenomethyl 
R x is hydrogen. C.^alkyl. trihalogenomethyl; 
nn is 1 or 2; 

and Ar, is aryl or heteroaryl; 



or a pharmaceutical^ acceptable salt thereof. 

2. A compound according to the preceding claim: wherein 

L is A,-Y,-(W,)-X-(W 2 >-Y 2 wherein X is a chemical bond. -CO -CONR 
S-. -SO. or -S0 2 ; 
Y, and Y 2 are independently a chemical bond. -O-. -S-. or-NR 7 ; 

*r is hydrogen. C.-a.kyl. a^l optional* substituted, aralky, optionally substituted, heteroaryl 
optionally substituted. • • - - 

optionally substituted; 



, -NR,CO. -NR 7 .-O-. - 
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opfona.ly substituted. -C02 2 wh^ein Z 2 is C,. 6 -a,kyl. arV . optionally substituted, ara.ky. , au „ m ^ ^ 



W, and W 2 are independently a chemical bond or saturated or unsaturated Ce-alkylene; 

A, is aiy. optional* substituted, heteroary. optionally substituted, bia^l optionally substituted 
arylheteroary. optionally substituted. -NR 8 R 9 wherein R 8 and R 9 independent* are hydrogen" 
C^alkyl. aryl optionally substituted, aralky. optionally substituted, heteroaryl optionally 
substituted. -COZ3 wherein 2, is C,.-a.ky.. aryl optionally substituted, aralky. optionally 
substituted, heteroaryl optionally substituted 
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when R 8 and R 9 together with the nitrogen atom forms a ring system A, is a saturated or 
partially saturated heterocyclic ring system optionally substituted with C^-alkyl. aryl 
optionally substituted, aralkyl optionally substituted, heteroaryl optionally substituted, -OH. C,. 
s-alKoxy. hydroxy-C.^alkyl. amino-C,. 6 -alkyl. -COZ. wherein Z, is -OH. Ce-alkyl. -NR, 0 R„ 
wherein R 10 and R„ independently are hydrogen. Cs-alkyl; 

R, is a linker selected from a chemical bond. -C,. 6 -alkyh -0(CH 2 ) m - -NR ir -. -CONR,- - 
NR, 3 CO-. -S0 2 NR„-. -NR, s SO : , -CR 16 =CR 17 -. -CH= -. -CHR„ -CH r . -CHF-, -CF r . -SO r ; 
Ru. R 13 , R,4. R, s R 1S and R, 7 are hydrogen. C,. 6 -alkyl. aralkyl and 
m is 1,2, or 3: 



A is -PO(OR, 8 )(OR J9 ). -NH-S0 3 H. -NH-SO.-CH,. -NH-SO : -CF 3 . -CO-NH-OH or 

a heterocycle as shown in scheme 1 wherein the point of attachment is indicated with a | 

(single bond) or || (double bond) 



smojg a-yy) 

ira 'an (33B) Bu3a 

,3ie6poo/v\ J313J 
911 0S8 

an (suoh) asa 

pueijs ppoi 



VldH '3SW '(suoh) 0S8 
pesiS isuer 
VldH '3S8 
puauj u usudais 

20 VldH '38 

Aqeppns 3 >uev\| 
sAaiuouv shjei/u apEJi s ;uaied 



VldH 'dl09 '(suoh) 3S9 

"EAiiins.o d mvm 

VldH 'dIVW 'P3 *a '3S8 
Efiog SU08 
saiejaossv 



VldH '(suoh) OSS 

VldH '(suoh) 3S8 

VldH'asddva 
^osznojx 0 usydais 
VldH 3S0HV8 

VldH'dlVW'sXu.dddVV 
poo«UEH r I0/J3 



2689Ei|EJ)snvuJ3jS3M 
W3d 1SE3 

0251 ISJ » SA3NUOJ-1V SXUVW 30VHJ. » INBlVd ■ ZK9 * 09 <W 

sajeiDOssy # At:., M A. tm SJ^S 



C8SZ SZE6 8 ( 19+) :ai!UJ!S3Cj 
Kit I6i6 8<(9+) :auoi|(l3|3i 
WO 97/400 piwnw 

tmquna i33Jis euoiDi/\ m 
imooeireqtuooxEiiiun 
Schemgug o MmaNna 



3JW30 ssausng g ayns 

30UJ0 muoa 



E88Z SZE6 8 ( 19+) rsjiuiBDEj 
ZZ 19 SZC6 8 ( 19+) :3uot|d3|3i 

PCT/DK97/00166 E " EI,sn V 

0009 BilEqsnv UJ31S3/1A 



>= 



>=«. 



>=". 

Y 



>=". 
Y 



>=», 
Y 



Y 



v- 



r 



"T" 



T 



"V- 



N NH 

Y 



I 



P3 *a 'an (oaia) 6u 

.aieBpooMJar 



. Vldld '3 
Aqeppns 3 W 

n apeJl s mar 



widu drag '(suoh) 



T 



optionally substituted by hydrogen. C,^s-alkyl optionally suDstituted oy phenyl optionally 
substituted by Cs-alkoxy. Ce-alkylthio; -CCOX 1 wherein X' is d^-alkyl optionally 
substituted by phenyl or benzyl optionally substituted; 
R 18 , and R, 9 independently are hydrogen, Ci^-alkyl. phenyl, benzyl; 
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-NHCN, halogen, trihalogenomethyl; 

R 2 .. R22. and R„ are -OR^, C^-alkyl, -NR24R25, trihalogenomethyl; 
R 74 and R 25 independently are hydrogen, Cs-alkyl. -SO : R J6 . -COZ 5 wherein Z;. is 
5 Ci-e-alkyl, trihalogenomethyl 

R 26 is hydrogen. C,.s-atkyl, trihalogenomethyl; 
Ar, is aryl or heteroaryl; 
nn is 1 or 2 

and n is preferably 1. 2 or 3. 

10 

or a pharmaceutical^ acceptable salt thereof. 

3. A compound according to any one of the preceding claims wherein Ar, is an 
optionally substituted phenyl, naphthyl or heteroaryl. 

15 

4. A compound according to any one of the preceding claims wherein R, is ethylene 
(-CH=CH-). 
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6. A compound according to any one of the preceding claims wherein R, is -CONH- 3UJ ° HV ^ m,i * ,uaity 
or-NHCO. 
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25 7. A compound according to any one of the preceding claims wherein A is Je^ss* 
-NH-SO3H. -NH-S02-CH 3 or -NH-S0 2 -CF 3 . 

8. A compound according to any one of the claims 1-6: wherein A is -PO(OH) 2 . 
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30 9. A compound according to any one of the preceding claims wherein A is: 

2- Hydroxy-1 H-imidazol-4(5}-y|- VidU ' dlvw * 

' DOOHUBH r I 

4(5>-Hydroxy-1H-imidazol-2-yl; 

3- Hydroxy- 1 H-pyrazoH -yl; 

3-Hydroxy-1H-pyrazol-3-y|- nnuoo-AejM-««M«vrJiw avsttm 
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satuoAHfiBNna aaujo juniNaa 
3 H ydroxy 1 H pyrazo l- 5 - yl; . 

3-Hydroxy-4H-1 ,2.4-triazol-5-y1. 

3-Hydroxy-1 ,2.4-oxadiazol-5-yl; 

3- Hydroxy-1,2,4-thiadiazol-5-yl; 

2-Hydroxy-oxazol-4-yl; 

2- Hydroxy-thiazol-4-yl; 

4- Hydroxy-thiazol-2-yl; 

5- Hydroxy-1 ,2.4-oxadiazol-3-yl; 
5-Hydroxy-1 ,2,4-thiadiazol-3-yl; 
5- Hydroxy- 1 .2 , 5-thiadiazol-4-yl ; 

3- Hydroxy-isoxazol-S-yl; 

3- Hydroxy-isothiazol-5-yl; 
5-Hydroxy-isoxazol-3-yl; 

1-Oxo-5-hydroxy-2,3-dihydro-1,2.4-thiadiazol-3-yl; 

1- Oxo-5-hydroxy-2,3-dihydro-1,2,4-thiadiazol-3-ylidene; 

4- Hydroxy-1.2.3-triazol-2-yl; 
4-Hydroxy-1,2.3-triazol-1-yl; 
2,4-Dihydroxy-imidazol-S-yl; 

2- Hydroxy-4-oxo--tnrvi?7ol-5-ylidene; 
2.4-Dihydroxy-thiazol-£>-yl; 
2-Hydroxy-4-oxo-thiazol-5-ylidene; 

2.4- Dihydroxy-oxazol-5-yl; 

2- Hydroxy-4-oxo-oxazol-S-ylidene; 

3- Oxo-5-hydroxy- 1 ,2,4-thiazolidin-2-yl; 

1 , 1 -Dioxo-3-oxo-[1 ,2,5]thiadiazolidin-2-yl; 
1 . 1-Dioxo-3-oxo-[1 ,2,5]thiadiazolidin-5-yl; 
2-Oxo-3,4-dihydroxy-5H-furan-5-yl; 
2-Oxo-4-hydroxy-5H-furan-3-yl; 
Tetrazof-5-yl; 

2.5- Dioxo-pyrrol-3-yl; 
or tautomers thereof. 



£882 SZC6 8 ( 19+) :3|iuijS3e j 
Z219S2E6 8(19+) :auoudaiai 

BIEJJSnv 



P3 o\o 'an 0313) Buia 

.aiEBpoo/w jajaj 

an asg 

.ooqx aaiAaj 
an '(suoh) 0S8 
pueiis ppoi 
sjueisissy leuoissajojd 



vidu 'asw "(suoh) Dsa 

peais lauer 

vidu 'osa 

puaiy a uaijdsis 



vidid 'diaa '(suoh) asa 
vidid 'divw 'P3 oia 'osa 

e[|09 suoa 
saieiaossv 



Vldld "(SUOH) 3Sfl 
wodfio w jajaj 
Vldld '(suoh) 3S9 

Vidid ':>S dUva 
fc(33znoj» 9 uaqdais 
Vldld '^S UflV 8 



6ui>i h i 
I 'dlWV 'S*Md ddv V 
doomjeh r IOJJ3 



10. A compound according to any one of the claims 1-6: wherein R, is -CF 2 - or -CHF- 
and A is selected from the following: 
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2,4-Dihyd^P-fWaifBl-5-yl; 
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2,4-Dihydroxy-oxazol-5-yl. 



11. A compound according to any one of the preceding claims selected from the 
following: 

5-Naphthalen-2-yl-3H-[1,3,4]oxadiazole-2-thione; 

Naphthalene-2-carboxylic acid (3-oxo-2.3-dihydro-[1 .2.4]thiadiazol-5-yl)-amide; 

5-Naphthalen-2-yl-[1 ,3.4Joxadiazol-2-ylamine; 

5-rv!aphthalen-2-yl-3H-[1,3.4]oxadiazol-2-one; 

5-(2-Naphthalen-2-yl-vinyl)-1,3.4-oxadiazole-2(3H)-thione; 

5-(2-Naphthalen-2-yl-vinyI)-1,3.4-oxadiazol-2(3H)-one; 

5-Naphthalen-2-yl-2H-pyrazol-3-ol; 

Naphthalene-2-carboxylic acid [1,3.4]thiadiazol-2-yl amide; 
Naphthalene-2-carboxylic acid (5-amino-2H-[1 .2.4]triazol-3-yl)-amide; 
Naphthalene-2-carboxylic acid (5-trifluoromethyl-[1 ,3.4]thiadiazol-2-yl)-amide; 
Naphthalene-2-carboxylic acid (4H-[1.2.4]triazol-3-yl)-amide; 
5-Naphthalen-2-yl-2.3-dihydro-[1.3.4]oxadiazol-2-yl-cyanamide; 
5-Naphthalen-2-yl-3H-[1 .3,4]thiadiazole-2-thione; 
2-Methylsulfanyl-5-naphthalen-2-yl-[1,3,4]thiadiazole; 

2- Methanesulfinyl-5-naphthalen-2-yl-(1.3,4]thiadiazole; 
5-Naphthalen-2-yl-2.3-dihydro-[1,3.4]thiadiazol-2-yl-cyanamide; 
Naphthalene-2-carboxylic acid (3-hydroxy-isoxazol-5-yl)-amide; 
((3-(BiphenyU4-ylmethoxy)-phenyl)fluoromethyl)phosphonic acid 
N-(3-Hydroxy-(i,2.4-thiadiazol-5-yl)-4-methoxy-benzamide; 

3- (Biphenyl-4-yloxymethyl)-N-(3-hydroxy-(1,2,4-thiadiazol-5-yl)benzamide; 
9-Biphenyl-4-ylmethy^9H-carbazo^3-carboxylic acid (3-hydroxy-(1 ,2.4-thiadiazol-5-yl) 
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5-(2-(3-(BiphenyM-yloxymethyl)-phenyl)vinyl)-1H-tetrazole; 
2-(3-(Biphenyl-4-yloxymethyl)-phenyl) vinyl phosphonic acid; 

5-(Dinuoro-(4-(2-(methyl-pyridin-2-yl-amino)ethoxy)-phenyl)-methyl)-thi£izolidine-2.4-dione; 

5-((4-(2-(5-Ethyl-pyridin-2-yl>-ethoxy)-phenyl)-difluoro-methyl)-thiazolidine-2.4-dione; 

5-((2-benzyl-chroman-6-yl)-difluoro-methyl)-thiazolidine-2.4-dione; 

5-(Dinuoro-(4-{3-{5-methyl-2-phenyt-oxaz;ol-4-yl)-propionyl)-phenyl)-methyl)-thiazolidine-2,4- 
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5-(DifiuM<M<M^ydroxy-2-(5-methyl-2-ph aotuomiad 
thiazolidine-2,4-dione; or 

5-(Difluorch(4-(6-hydroxy-2,57.84etramelhyl-chroman-2-yl-methoxy)-phenyl)-methyl)- 

thiazolidine-2.4-dione. 

5-(2-Naphtylmethyl)-1H-tetrazole; 

5-(1-Naphtylmethyl)-1H-tetrazole; 

3-(Biphenyl-4-yloxymethyl)-N-(1H-tetrazol-5-yl)benzamide; 
5-(3-(Biphenyl-4-ylmetoxy)benzylidene)-2,4-thiazolidinedione; 
5-((9-(4-Phnnylbenzyl)-9H-carbazol-3-yl)-rnethylidene)-2.4-thiazolidinedione; 
(3-(Naphthalene-2-ylmethoxy)phenyi)phosphonic add; 
or a pharmaceutical^ acceptable salt thereof. 

12. A method of preparing a compound according to any one of the preceding 
compounds claims, characterised in 

(L) n -Ar 1 R { =n + MNj ► (I) 
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allowing a compound of formula (II) wherein (l_)„. Ar,, R,. and n are as defined above to 
react with an azide of formula (III) wherein M is defined as above in order to obtain the 
compounds of formula (I) wherein A is a 5-substituted tetrazole; or sxaiuouw 
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allowing a compound of formula (VIII), wherein (L) n , n, Ar, and X, are as defined above to 
react with a compound of formula (IX) wherein R, is CH 2 =CH and A is as defined above in 
order to obtain the compounds of formula (I); or 



(L) — Ar, -CHO 
(X) 



l^T-CHi-A 
(XI) 
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allowina^^awasind of formula (X). wherein (Lfr>i«psntf»r, are as defined above to readP U:,(m,ad . 
with a compound of formula (XI) wherein A and U are as defined above in order to obtain 
the compounds of formula (I); or 



(L) — Ar, -< 
(XII) 



OHO— A 
(XIII) 



allowing a compound of formula (XII). wherein (L)„. n. Ar, and U are as defined above to 
react with a compound of formula (XIII) wherein A is as defined above in order to obtain the 
compounds of formula (!); or 



(XV) 



CF 2 — CH- 
Hal 

(XIV) 



allowing a compound of formula (XIV). wherein (L)„. n, and Ar, are as defined above and X 
is a suitably leaving group and R is C,. 6 -alkyl to react with a compound of formula (XV) 
wherein X is O or S whereby a compound of formula (I) is produced wherein R, is CF 2 and 
A are 2.4-dihydroxy-oxazolidin-5-yl or2.4-dihydroxy-thiazolidin-5-yl; 
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13. A pharmaceutical composition comprising as active component a compound 
according to any one of the preceding compound claims together with a pharmaceutical^ 
acceptable earner or diluent 

14. A pharmaceutical composition suitable for modulating the activity of PTPases or 
othar molecules with tyrosine phosphate recognition unit(s) comprising an effective amount 
of a compound according to any one of the preceding compound claims together with a 
phamnaceutically acceptable earner or diluent 
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15. The pharmaceutical composition according to any one of claims 13 or 14 suitable 
for treating or preventing type I diabetes, type II diabetes, impaired glucose tolerance. " 
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a dysfu n ction's including autoimmunity an d A IDS 



diseases with dysfunction's of the coagulation system, allergic diseases, osteoporosis, 
proliferative disorders including cancer and psoriasis, diseases with decreased or increased 
synthesis or effects of growth hormone, diseases with decreased or increased synthesis of 
hormones or cytokines that regulate the release of/or response to growth hormone, 
diseases of the brain including Alzheimer's disease and schizophrenia, and infectious 
diseases. 

16. The pharmaceutical composition according to any one of the claims 13, 14 or 15 
comprising between 0.5 mg and 1000 mg of a compound according to any one of the 
preceding compound claims per unit dose. 

17. A method of modulating the activity of PTPases or other molecules with 
phosphotyrosine recognition unit(s) in a subject in need of such treatment comprising 
administering to said subject an effective amount of a compound or composition according 
to any one of the preceding compound or composition claims. 

18. The use of a compound according to any one of the preceding compound claims 
for preparing a medicament. 
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19. The use of a compound according to any one of the preceding compound claims 

sXauiouv shjbw apeJi s luajed 

for preparing a medicament for modulating the activity of PTPases or other molecules with 
tyrosine phosphate recognition unit(s). 
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20. The use of a compound according to any one of the preceding compound claims 
for preparing a medicament for treating or preventing type I diabetes, type II diabetes, 
impaired glucose tolerance, insulin resistance, obesity, immune dysfunction's including 
autoimmunity and AIDS, diseases with dysfunction's of the coagulation system, allergic 
diseases, osteoporosis, proliferative disorders including cancer and psoriasis, diseases with 
decreased or increased synthesis or effects of growth hormone, diseases with decreased or 
increased synthesis of hormones or cytokines that regulate the release of/or response to 
growth hormone, diseases of the brain including Alzheimer's disease and schizophrenia, 
and infectious diseases. 
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Thc - e - ^^Pound according to any one of the preceding compound daims 
for prepanng a medicament for treating a subject in need of such treatment 

22. The use of a compound according to any one of the preceding compound daims 
for prepanng a medicament for use as an immunosuppressant. 

23. An immobilised compound comprising a suitable solid-phase coupled with a 
compound according to any one of the preceding compound daims. 

24. A method for coupling a compound according to any one of the preceding 
compound daims to a suitable solid-phase matrix. 

25. A method for isolating a protein or a glycoprotein with affinity for a compound 
according to any one of the preceding compound daims from a biotogica. sample, 
comprising ' 
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- contacting an immobilised compound according to daim 23 with said biological samp.e in "~ 
order for said immobilised compound to form a complex by binding said protein or 

glycoprotein 

- removing unbound material from said.bio.ogica. samp.e and isolating said complex 

- extracting said protein or glycoprotein from said complex. 



26. A method for isolating a protein-tyrosine phosphatase with affinity for a compound 
according to any one of the preceding compound daims from a biological sample, 
comprising 

- contacting an immobilised compound according to daim 23 with said biological sample in 
order for said immobi.ised compound to form a complex by binding said protein-tyrosine 
phosphatase 

- removing unbound material from said biologica. samp.e and isolating said complex 

- extracting said protein-tyrosine phosphatase. 

27. A method for isolating a Src-homology 2 domain containing protein or a 
Phosphotyrosine binding domain containing protein with affinity for a compound according 
to any one of the preceding compound daims from a biological sample, comprising 
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- corftaffiiftg^Pt 8 immobilised compound according tnrlpim » /ith s a jrj biological sampli 
order for said immobilised compound to form a complex by binding said Src-homology 2 
domain containing protein or a phosphotyrosine binding domain containing protein 

- removing unbound material from said biological sample and isolating said complex 

- extracting said Src-homology 2 domain containing protein or a phosphotyrosine binding 
domain containing protein from said complex. 
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28. A compound according to any one of the preceding compound claims coupled to a 
fluorescent or radioactive molecule. 



29. A method for coupling a fluorescent or radioactive molecule to a compound 
according to any one of the preceding compound claims comprising 

- contacting said compound with said fluorescent or radioactive molecule in a reaction 
mixture to produce a complex 

- removing uncomplexed material and isolating said complex from said reaction mixture. 
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30. A method for detecting protein-tyrosine phosphatase or other 
molecules with phosphotyrosine recognition unit(s) in a cell or in a subject using a 
compound according tc claim 28 comprising 

- contacting said cell or an extract thereof or a biological sample from said subject or by 
injecting said compound into said subject in order for said compound to produce a complex 



lid '(suoh) : 
peais pi 
Vldld '^sa 
puaiy u U3i)dsis 
tfldld '3 
/Iqsppns 3 >U 



unit(s) 

- detecting said complex, thereby detecting the presence of said protein tyrosine 
phosphatase or said other molecules with phosphotyrosine recognition unit(s). 
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31 . A method for quantifying the amount of protein-tyrosine phosphatases or other 
molecules with phosphotyrosine recognition unit(s) in a cell or in a subject using a 
compound according to claim 28 comprising 

- contacting said cell or an extract thereof or a biological sample from said subject or by 
injecting said compound into said subject in order for said compound to produce a complex 
with said protein-tyrosine phosphatase or said molecules with phosphotyrosine recognition 
unit(s) 

- measuring the amount of said complex, thereby detecting the presence of said protein 
tyrosine phosphatase or said molecules with phosphotyrosine recognition unit(s). 
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32. A method for determining the function of a given protein-tyrosine phosphatase or 
group of protein-tyrosine phosphatases or said molecules with phosphotyrosine recognition 
unit(s) in a cell or a subject using a compound according to daim 28 comprising 
- contacting said cell or an extract thereof or a biological sample from said subject or by 
injecting said compound into said subject in order for said compound to produce a complex 
with said protein-tyrosine phosphatase or said molecules with phosphotyrosine recognition 
unit(s) measuring the biological effects induced by said complex. 
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